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(57)Abstract: 

PROBLEM TO BE SOLVED: To update acoustic and 
language models and to improve the precision in 
recognition without exerting a large load onto a user, 
SOLUTION: An acoustic model control server 20 obtains 
updated acoustic data 107 and constructs an acoustic 
model. A language model control server 30 obtains 
updated language data 114 and constructs a language 
model. These models are respectively tansmitted to a 
voice recognition device 10. In the device 10, an 
acoustic model updating means 1 1 1 updates an acoustic 
model 102 by the transmitted acoustic model. A 
language model updating means 118 updates a 
language model 103 using the transmitted language 
model. 



I 



It 













m 



I 



J2 













m 



http://wwm9apdLinpit.goop/PA1/res1alt/detaa/main/wAAAPvaiRCDA4140914... 7/16/2008 



JP,2002-091477,A [CLAIMS] 



1/5 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this trans i at ion. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Voice recognition equipment which inputs an audio signal, performs speech recognition with reference to an acoustic model which asks for 
probability of an audio acoustical observed value series, and outputs a recognition result. 

An acoustic model managing server which is connected with the above-mentioned voice recognition equipment via a network, acquires updated sound 
data, and builds the above-mentioned acoustic model. 

[t updates by an acoustic model to which it is the voice recognition system provided with the above, the above-mentioned acoustic model which the 
above-mentioned acoustic model managing server built was transmitted to the above-mentioned voice recognition equipment, and the above- 
mentioned acoustic model managing server transmitted an acoustic model which the above-mentioned voice recognition equipment refers to in the 
case of speech recognition. 

[Claim 2][t corresponds to a specific condition directed by ID from which an acoustic model managing server acquired and acquired ID which specifies 
an acoustic model which voice recognition equipment refers to in the case of speech recognition. The voice recognition system according to claim 1 
reading updated sound data, building an acoustic model depending on the above-mentioned specific condition, and transmitting to the above-mentioned 
voice recognition equipment. 

[Claim 3]Voice recognition equipment which inputs an audio signal, performs speech recognition with reference to a language model which searches for 
appearing probability of a word sequence, and outputs a recognition result. 

A language model managing server which is connected with the above-mentioned voice recognition equipment via a network, acquires updated language 
data, and builds the above-mentioned language model. 

It updates by a language model to which it is the voice recognition system provided with the above, the above-mentioned language model which the 
above-mentioned language model managing server built was transmitted to the above-mentioned voice recognition equipment, and the above- 
mentioned language model managing server transmitted a language model which the above-mentioned voice recognition equipment refers to in the case 
of speech recognition. 

[Claim 4]It corresponds to a specific condition directed by ED from which a language model managing server acquired and acquired ID which specifies a 
language model which voice recognition equipment refers to in the case of speech recognition. The voice recognition system according to claim 3 
reading updated language data, building a language model depending on the above-mentioned specific condition, and transmitting to the above- 
mentioned voice recognition equipment. 

[Claim 5] Language data in which a language model managing server read the above-mentioned user dictionary, and was updated via a network with 
reference to a user dictionary with which voice recognition equipment registered a word on the occasion of speech recognition. The voice recognition 
system according to claim 3 building a language model depending on the above-mentioned user dictionary with reference to the read above-mentioned 
user dictionary, and transmitting to the above-mentioned voice recognition equipment. 

[Claim 6]The voice recognition system according to claim 3, wherein a language model managing server acquires a text which a user of voice 
recognition equipment used, builds a language model depending on the above-mentioned text with reference to updated language data and the acquired 
above-mentioned text and transmits to the above-mentioned voice recognition equipment. 

[Claim 7]Voice recognition equipment which inputs an audio signal, performs speech recognition with reference to an acoustic model which asks for 
probability of an audio acoustical observed value series, and outputs a recognition result. 

An acoustic model managing server which is connected with the above-mentioned voice recognition equipment via a network, and has an initial acoustic 
model before adaptation. 

[D as which It is the voice recognition system provided with the above, and the above-mentioned voice recognition equipment specifies the above- 
mentioned acoustic model, Acquire voice data for adaptation from an inputted audio signal, and voice data acquired ID and for adaptation, Transmit to 
the above-mentioned acoustic model managing server via a network, and the above-mentioned acoustic model managing server. Using transmitted 
voice data for adaptation, carry out adaptation of the above-mentioned initial acoustic model, and match and store an adaptation finishing acoustic 
model in above-mentioned ID to which it was transmitted, and. In response to renewal instructions of an acoustic model from the outside, ID which 
specifies the above-mentioned acoustic model from the above-mentioned voice recognition equipment via a network is received, An adaptation finishing 
acoustic model corresponding to ID which received is chosen and read out of a stored adaptation finishing acoustic model. It updates by an adaptation 
finishing acoustic model to which it transmitted to the above-mentioned voice recognition equipment via a network, and the above-mentioned acoustic 
model managing server transmitted an acoustic model which the above-mentioned voice recognition equipment refers to in the case of speech 
recognition. 

[Claim 8]An acoustic model which asks for probability of an audio acoustical observed value series. 

A collation means which inputs an audio signal, performs speech recognition with reference to the above— mentioned acoustic model, and outputs a 
recognition result. 

From an acoustic model managing server which is voice recognition equipment provided with the above, and was connected via a network. It had an 
acoustic model update means updated by an acoustic model which received an acoustic model built with updated sound data, and received an acoustic 
model which the above-mentioned collation means refers to In the case of speech recognition. 

[Claim 9]An acoustic model update means from an acoustic model managing server connected via a network. The voice recognition equipment 
according to claim 8 updating by an acoustic model which received an acoustic model depending on a specific condition of an acoustic model which a 
collation means refers to In the case of speech recognition built with updated sound data, and received an acoustic model which the above-mentioned 
collation means refers to in the case of speech recognition. 

[Claim 1 0]A language model which searches for appearing probability of a word sequence. 

A collation means which inputs an audio signal, performs speech recognition with reference to the above-mentioned language model, and outputs a 
recognition result. 

From a language model managing server which is voice recognition equipment provided with the above, and was connected via a network. It had a 
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language mode! update means updated by a language model which received a language model built with updated language data, and received a language 
model which the above-mentioned collation means refers to In the case of speech recognition. 

[Claim 11]A language model update means from a language model managing server connected via a network. The voice recognition equipment according 
to claim 10 updating by a language model which received a language model depending on a specific condition of a language model which a collation 
means refers to in the case of speech recognition built with updated language data, and received a language model which the above-mentioned collation 
means refers to in the case of speech recognition. 

[Claim 12]A coltetion means is provided with a user dictionary which registered a word referred to in the case of speech recognition. A language model 
update means from a language model managing server connected via a network. The voice recognition equipment according to claim 10 updating by a 
language model which received a language model depending on a user dictionary which was built with updated language data, and which the above- 
mentioned collation means refers to in the case of speech recognition, and received a language model which the above-mentioned collation means 
refers to in the case of speech recognition. 

[Claim 13]A language model update means from a language model managing server connected via a network. The voice recognition equipment according 
to claim 1 0 updating by a language model which received a language model depending on a text which was built with updated language data, and which a 
user who performs speech recognition used, and received a language model which the above-mentioned collation means refers to in the case of speech 
recognition. 

[Claim 14]Voice recognition equipment comprising: 

An acoustic model which asks for probability of an audio acoustical observed value series. 

A collation means which inputs an audio signal, performs speech recognition with reference to the above-mentioned acoustic model, and outputs a 

recognition result. 

An acoustic model ID acquiring means which acquires ID which specifies the above-mentioned acoustic model. 

Read ID which the above-mentioned acoustic model ID acquiring means acquired, and voice data for adaptation is acquired from an inputted audio 
signal, A voice acquisition means for adaptation which transmits voice data read ID and for acquired adaptation to an acoustic model managing server 
to which it was connected via a network, An acoustic model update means updated by an adaptation finishing acoustic model which received an 
adaptation finishing acoustic model by which adaptation was carried out with voice data for the above-mentioned adaptation corresponding to above- 
mentioned ID from the above-mentioned acoustic model managing server, and received an acoustic model which the above-mentioned collation means 
refers to in the case of speech recognition. 

[Claim 1 5]An acoustic model managing server comprising: 

A sound data acquisition means which acquires updated sound data. 

An acoustic model construction means which builds an acoustic model which reads updated sound data which the above-mentioned sound data 
acquisition means acquired in response to renewal instructions of an acoustic model from the outside, and asks for probability of an audio acoustical 
observed value series. 

An acoustic model transmitting means which transmits an acoustic model built by the above-mentioned acoustic model construction means to voice 
recognition equipment which performs speech recognition via a network. 

[Claim 16]An acoustic model managing server comprising: 

A sound data acquisition means which acquires updated sound data. 

An updating acoustic model ID acquiring means which acquires ID which specifies an acoustic model which voice recognition equipment connected via a 
network refers to in response to renewal instructions of an acoustic model from the outside in the case of speech recognition. 

A sound data reading means for the specification which reads updated sound data which the above-mentioned sound data acquisition means acquired 
corresponding to a specific condition directed by ID which the above-mentioned updating acoustic model ID acquiring means acquired. 
An acoustic model construction means for the specification which builds an acoustic model depending on the above-mentioned specific condition with 
reference to updated sound data which the above-mentioned sound data reading means for specification read, An acoustic model transmitting means 
which transmits an acoustic model which the above-mentioned acoustic model construction means for specification built to the above-mentioned voice 
recognition equipment via a network. 

[Claim 1 7]An acoustic model managing server comprising: 

An initial acoustic model before adaptation which asks for probability of an audio acoustical observed value series. 
Voice data for adaptation transmitted from voice recognition equipment connected via a network. 

An acoustic model adaptation means for the above-mentioned voice recognition equipment to receive ID which specifies an acoustic model referred to 
in the case of speech recognition, to carry out adaptation of the above-mentioned Initial acoustic model using voice data for the above-mentioned 
adaptation, to match an adaptation finishing acoustic model with above-mentioned ID which received, and to store in an adaptation finishing acoustic 
model storing means. 

In response to renewal instructions of an acoustic model from the outside, above-mentioned ID is received from the above-mentioned voice recognition 
equipment via a network, An adaptation finishing acoustic model selecting means which chooses and reads an adaptation finishing acoustic model 
corresponding to ID which received from the above-mentioned adaptation finishing acoustic model storing means. An acoustic model transmitting 
means which transmits an adaptation finishing acoustic model which the above-mentioned adaptation finishing acoustic model selecting means read to 
the above-mentioned voice recognition equipment via a network. 

[Claim 18]A language model managing server comprising: 

A language data acquisition means which acquires updated language data. 

A language model construction means which builds a language model which reads updated language data which the above-mentioned language data 
acquisition means acquired in response to renewal Instructions of a language model from the outside, and searches for appearing probability of a word 
sequence. 

A language model transmitting means which transmits a language model which the above-mentioned language model construction means built to voice 
recognition equipment which performs speech recognition via a network. 

[Claim 19]A language model managing server comprising: 

A language data acquisition means which acquires updated language data. 

An updating language model ID acquiring means which acquires ID which specifies a language model which voice recognition equipment connected via a 
network refers to in response to renewal instructions of a language model from the outside in the case of speech recognition. 

A language data reading means for the specification which reads updated language data which the above-mentioned language data acquisition means 
acquired corresponding to a specific condition directed by ID which the above-mentioned updating language model ID acquiring means acquired. 
A language model construction means for the specification which builds a language model depending on the above-mentioned specific condition with 
reference to updated language data which the above-mentioned language data reading means for specification read, A language model transmitting 
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means which transmits a language model which the above-mentioned language model construction means for specification built to the above-mentioned 
voice recognition equipment via a network. 

[Claim 20]A language model managing server comprising: 

A language data acquisition means which acquires updated language data. 

A user dictionary reading means which reads a user dictionary which voice recognition equipment connected via a network refers to in response to 
renewal instructions of a language model from the outside in the case of speech recognition. 

A user dictionary dependence language model construction means which builds a language model depending on a user dictionary which read updated 
language data which the above-mentioned language data acquisition means acquired, and the above-mentioned user dictionary reading means read. 
A language model transmitting means which transmits a language model which the above-mentioned user dictionary dependence language model 
construction means built to the above-mentioned voice recognition equipment via a network. 

[Claim 21 ]A language model managing server comprising: 

A language data acquisition means which acquires updated language data. 

A user use text acquisition means which acquires a text which a user of voice recognition equipment connected via a network used in response to 
renewal instructions of a language model from the outside. 

A user use text dependence language model construction means which builds a language model depending on a text which read updated language data 
which the above-mentioned language data acquisition means acquired, and the above-mentioned user use text acquisition means acquired. 
A language model transmitting means which transmits a language model which the above-mentioned user use text dependence language model 
construction means built to the above-mentioned voice recognition equipment via a network. 

[Claim 22]A voice recognition method which inputs an audio signal, performs speech recognition with reference to an acoustic model which asks for 
probability of an audio acoustical observed value series, and outputs a recognition result, comprising: 
The 1 St step that acquires updated sound data. 

The 2nd step that reads updated sound data which was acquired at the 1st step of the above in response to renewal instructions of an acoustic model, 
and builds an acoustic model. 

The 3rd step that transmits an acoustic model built at the 2nd step of the above via a network. 

The 4th step updated by an acoustic model which received an acoustic model which transmitted at the 3rd step of the above, and received an acoustic 
model referred to in the case of the above-mentioned speech recognition. 

[Claim 23] A voice recognition method which inputs an audio signal, performs speech recognition with reference to a language model which searches for 
appearing probability of a word sequence, and outputs a recognition result, comprising: 
The 1st step that acquires updated language data. 

The 2nd step that reads updated language data which was acquired at the 1 st step of the above In response to renewal Instructions of a language 
model, and builds a language model. 

The 3rd step that transmits a language model built at the 2nd step of the above via a network. 

The 4th step updated by a language model which received a language model which transmitted at the 3rd step of the above, and received a language 
model referred to In the case of the above-mentioned speech recognition. 

[Claim 24]A voice recognition method which inputs an audio signal, performs speech recognition with reference to an acoustic model which asks for 
probability of an audio acoustical observed value series, and outputs a recognition result, comprising: 
The 1 st step that acquires updated sound data. 

The 2nd step that acquires ID which specifies an acoustic model referred to in the case of speech recognition In response to renewal instructions of an 
acoustic model. 

The 3rd step that reads updated sound data which was acquired at the 1 st step of the above corresponding to a specific condition directed by ID 
acquired at the 2nd step of the above. 

The 4th step that builds an acoustic model depending on the above-mentioned specific condition with reference to updated sound data which was read 
at the 3rd step of the above. 

The 5th step that transmits an acoustic model built at the 4th step of the above via a network. 

The 6th step updated by an acoustic model which received an acoustic model which transmitted at the 5th step of the above, and received an acoustic 
model referred to in the case of speech recognition. 

[Claim 25] A voice recognition method which inputs an audio signal, performs speech recognition with reference to a language model which searches for 
appearing probability of a word sequence, and outputs a recognition result, comprising: 
The 1st step that acquires updated language data. 

The 2nd step that acquires ID which specifies a language model referred to in the case of speech recognition in response to renewal instructions of a 
language model. 

The 3rd step that reads updated language data which was acquired at the 1st step of the above corresponding to a specific condition directed by ID 
acquired at the 2nd step of the above. 

The 4th step that builds a language model depending on the above-mentioned specific condition with reference to updated language data which was 
read at the 3rd step of the above. 

The 5th step that transmits a language model built at the 4th step of the above via a network. 

The 6th step updated by a language model which received a language model which transmitted at the 5th step of the above, and received a language 
model referred to in the case of speech recognition. 

[Claim 26]A voice recognition method which Inputs an audio signal characterized by comprising the following, performs speech recognition with 
reference to a language model which searches for appearing probability of a word sequence, and a user dictionary which registered a word, and outputs 
a recognition result. 

The 1st step that acquires updated language data. 

The 2nd step that reads a user dictionary referred to in the case of speech recognition in response to renewal instructions of a language model. 

The 3rd step that builds a language model depending on a user dictionary which read updated language data which was acquired at the 1st step of the 

above, and was read at the 2nd step of the above. 

The 4th step that transmits a language model built at the 3rd step of the above via a network. 

The 5th step updated by a language model which received a language model which transmitted at the 4th step of the above, and received a language 
model referred to in the case of speech recognition. 
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[Claim 27]A voice recognition method which inputs an audio signal, performs speech recognition with reference to a language model which searches for 
appearing probability of a word sequence, and outputs a recognition result, comprising: 
The 1st step that acquires updated language data. 

The 2nd step that acquires a text which a user who performs speech recognition used in response to renewal instructions of a language model. 

The 3rd step that builds a language model depending on a text which read updated language data which was acquired at the 1st step of the above, and 

was acquired at the 2nd step of the above. 

The 4th step that transmits a language model built at the 3rd step of the above via a network. 

The 5th step updated by a language model which received a language model which transmitted at the 4th step of the above, and received a language 
model referred to in the case of speech recognition. 

[Claim 28]A voice recognition method which inputs an audio signal, performs speech recognition with reference to an acoustic model which asks for 
probability of an audio acoustical observed value series, and outputs a recognition result, comprising: 
The 1st step that acquires ID which specifies the above-mentioned acoustic model. 

The 2nd step that transmits voice data ID which read ID acquired at the 1st step of the above, acquired voice data for adaptation from an inputted 
audio signal, and was read via a network, and for acquired adaptation. 

The 3rd step that carries out adaptation of the initial acoustic model before adaptation, and matches and stores an adaptation finishing acoustic model 
in ID which transmitted at the 2nd step of the above using voice data for adaptation transmitted at the 2nd step of the above. 
The 4th step that receives ID acquired at the 1st step of the above via a network, and chooses and reads an adaptation finishing acoustic model 
corresponding to ID which received in response to renewal instructions of an acoustic model out of an adaptation finishing acoustic model stored at the 
3rd step of the above. 

The 5th step that transmits an adaptation finishing acoustic model read at the 4th step of the above via a network. 

The 6th step updated by an adaptation finishing acoustic model which received an adaptation finishing acoustic model which transmitted at the 5th step 
of the above, and received an acoustic model referred to in the case of speech recognition. 

[Claim 29]Input an audio signal and speech recognition is performed with reference to an acoustic model which asks for probability of an audio 
acoustical observed value series, A sound data acquisition function which is the recording medium which recorded a voice recognition program which 
realizes a verification function which outputs a recognition result, and acquires updated sound data. An acoustic model construction function to read 
updated sound data which the above-mentioned sound data acquisition function acquired in response to renewal instructions of an acoustic model, and 
to build an acoustic model. An acoustic model transmitting function which transmits an acoustic model which the above-mentioned acoustic model 
construction function built via a network, A recording medium which recorded a voice recognition program which realizes an acoustic model update 
Function updated by an acoustic model which received an acoustic model which the above-mentioned acoustic model transmitting function transmitted, 
and received an acoustic model which the above-mentioned verification function refers to in the case of speech recognition and in which computer 
reading is possible. 

[Claim 30]Input an audio signal and speech recognition is performed with reference to a language model which searches for appearing probability of a 
word sequence, A language data acquisition function which is the recording medium which recorded a voice recognition program which realizes a 
verification function which outputs a recognition result, and acquires updated language data, A language model construction function to read updated 
language data which the above-mentioned language data acquisition function acquired in response to renewal instructions of a language model, and to 
build a language model, A language model transmitting function which transmits a language model which the above-mentioned language model 
construction function built via a network, A recording medium which recorded a voice recognition program which realizes a language model update 
function updated by a language model which received a language model which the above-mentioned language model transmitting function transmitted, 
and received a language model which the above-mentioned verification function refers to In the case of speech recognition and in which computer 
reading is possible. 

[Claim 31]Input an audio signal and speech recognition is performed with reference to an acoustic model which asks for probability of an audio 
acoustical observed value series, A sound data acquisition function which is the recording medium which recorded a voice recognition program which 
realizes a verification function which outputs a recognition result, and acquires updated sound data, An updating acoustic model ID acquisition function 
which acquires ID which specifies the above-mentioned acoustic model in response to renewal instructions of an acoustic model. It corresponds to a 
specific condition directed by ID which the above-mentioned updating acoustic model ID acquisition function acquired, A sound data read-out function 
For the specification which reads updated sound data which the above-mentioned sound data acquisition function acquired. An acoustic model 
construction function for the specification which builds an acoustic model depending on the above-mentioned specific condition with reference to 
updated sound data which the above-mentioned sound data read-out function for specification read, An acoustic model transmitting function which 
transmits an acoustic model which the above-mentioned acoustic model construction function for specification built via a network, A recording medium 
which recorded a voice recognition program which realizes an acoustic model update function updated by an acoustic model which received an acoustic 
model which the above-mentioned acoustic model transmitting function transmitted, and received an acoustic model which the above-mentioned 
verification function refers to in the case of speech recognition and in which computer reading is possible. 

[Claim 32]Input an audio signal and speech recognition is performed with reference to a language model which searches for appearing probability of a 
word sequence, A language data acquisition function which Is the recording medium which recorded a voice recognition program which realizes a 
verification function which outputs a recognition result, and acquires updated language data. An updating language model ID acquisition function which 
acquires ID which specifies the above-mentioned language model in response to renewal instructions of a language model. It corresponds to a specific 
condition directed by ID which the above-mentioned updating language model ID acquisition function acquired, A language data read-out function for 
the specification which reads updated language data which the above-mentioned language data acquisition function acquired, A language model 
construction function for the specification which builds a language model depending on the above-mentioned specific condition with reference to 
updated language data which the above-mentioned language data read-out function for specification read. A language model transmitting function which 
transmits a language model which the above-mentioned language model construction function for specification built via a network, A recording medium 
which recorded a voice recognition program which realizes a language model update function updated by a language model which received a language 
model which the above-mentioned language model transmitting function transmitted, and received a language model which the above-mentioned 
verification function refers to in the case of speech recognition and in which computer reading is possible. 

[Claim 33]lnput an audio signal and speech recognition is performed with reference to a language model which searches for appearing probability of a 
word sequence, and a user dictionary which registered a word, A language data acquisition function which is the recording medium which recorded a 
voice recognition program which realizes a verification function which outputs a recognition result, and acquires updated language data, A user 
dictionary read-out function which reads the above-mentioned user dictionary in response to renewal instructions of a language model, A user 
dictionary dependence language model construction function to build a language model depending on a user dictionary which read updated language 
data which the above-mentioned language data acquisition function acquired, and the above-mentioned user dictionary read-out function read, A 
language model transmitting function which transmits a language model which the above-mentioned user dictionary dependence language model 
construction function built via a network, A recording medium which recorded a voice recognition program which realizes a language model update 
Function updated by a language model which received a language model which the above-mentioned language model transmitting function transmitted, 
and received a language model which the above-mentioned verification function refers to in the case of speech recognition and in which computer 
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reading is possible. 

[Claim 34]Input an audio signal and speech recognition is performed with reference to a language model which searches for appearing probability of a 
word sequence, A language data acquisition function which is the recording medium which recorded a voice recognition program which realizes a 
verification function which outputs a recognition result, and acquires updated language data. A user use text acquisition function which acquires a text 
which a user who performs speech recognition used in response to renewal instructions of a language model, A user use text dependence language 
model construction function to build a language model depending on a text which read updated language data which the above-mentioned language data 
acquisition function acquired, and the above-mentioned user use text acquisition function acquired, A language model transmitting function which 
transmits a language model which the above-mentioned user use text dependence language model construction function built via a network, A recording 
medium which recorded a voice recognition program which realizes a language model update function updated by a language model which received a 
language model which the above-mentioned language model transmitting function transmitted, and received a language model which the above- 
mentioned verification function refers to in the case of speech recognition and in which computer reading is possible. 

[Claim 35]Enput an audio signal and speech recognition is performed with reference to an acoustic model which asks for probability of an audio 
acpustical observed value series. An acoustic model ID acquisition function which is the recording medium which recorded a voice recognition program 
which realizes a verification function which outputs a recognition result, and acquires ID which specifies the above-mentioned acoustic model. Read ID 
which the above-mentioned acoustic model ID acquisition function acquired, acquire voice data for adaptation from an inputted audio signal, and via a 
network, A voice acquisition function for adaptation which transmits voice data read ID and for acquired adaptation, Voice data for adaptation which the 
above-mentioned voice acquisition function for adaptation transmitted is used, An acoustic model adaptation function to carry out adaptation of the 
initial acoustic model before adaptation, and to match and store an adaptation finishing acoustic model in ID which the above-mentioned voice 
acquisition function for adaptation transmitted, In response to renewal instructions of an acoustic model, ID which the above-mentioned acoustic model 
ID acquisition function acquired via a network is received. An adaptation finishing acoustic model which an adaptation finishing acoustic model function 
preselection capability which chooses and reads an adaptation finishing acoustic model corresponding to ID which received out of an adaptation 
Finishing acoustic model which the above-mentioned acoustic model adaptation function stored, and the above-mentioned adaptation finishing acoustic 
model function preselection capability read, An adaptation finishing acoustic model which an acoustic model transmitting function which transmits via a 
network, and the above-mentioned acoustic model transmitting function transmitted is received, A recording medium which recorded a voice 
recognition program which realizes an acoustic model update function in which the above-mentioned verification function updates an acoustic model 
referred to in the case of speech recognition by an adaptation finishing acoustic model which received and in which computer reading is possible. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgLejye?atw,u=htt^^^^ 2008/07/07 



JP,2002-091477,A [DETAILED DESCRIPTION] 



1/15 ^— i; 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention the acoustic model and language model which are referred to in the case of speech recognition so that a high 
recognition rate may be acquired, It is related with the recording medium which recorded the voice recognition system, the voice recognition equipment, 
the acoustic model managing server, the language model managing server, voice recognition method, and voice recognition program which are updated 
in the newest state via a network and in which computer reading is possible. 
[0002] 

[Description of the Prior Art]In speech recognition, after usually changing the sound digitized and inputted into the time series of the vector which 
expresses the audio acoustical feature well using the signal-processing technique, collation processing with an audio model (an acoustic model, a 
language model) is performed. 

[0003]Collation processing is a problem which asks for word sequence W= [w1w2::wk] (k is the number of words) uttered from sound feature vector 
time series A= [a1a2::an] which consists of n time frames. In order to presume a word sequence as for which recognition precision becomes the highest, 
the appearing probability P (W|A) should just ask for recognized word sequence W* used as the maximum. Namely. W*=argmaxWP(W|A) (1) 
However, it is usually difficult to ask for P (W|A) directly. Then, P (W|A) Is rewritten like (2) types using the Bayes theorem, 
P(W|A)=P(W)P(A|W)/P(A) (2) 

[0004]Here. when asking for W which maximizes the left side, since P (A) which is a right-hand side denominator does not affect W which becomes a 
recognition candidate, it should just ask for W which maximizes a right-hand side numerator. That is, it becomes like (3) types. 
\/V*=argmaxWP(W)P(A|W)(3) 

Here, the stochastic model which gives P (W) is called a language model, and the stochastic model which gives P (A|W) is called an acoustic model. 
[0005]These typical modeling methods in speech recognition are the methods of expressing an acoustic model by Hidden Markov Model, and expressing 
a language model by n-1-fold Markov process of the word called n gram. 

[0006]The details of these methods, for example "Basic [ of speech recognition ] (top, under)" L.RABINER, B.H.JUANG. the Furui supervision of 
translation. November. 1995. NTT Advanced Technology (it is hereafter considered as the literature 1), It is describing in Shokodo (it is hereafter 
considered as the literature 3) in the "stochastic language model" Kitasato Institute 2, University of Tokyo Press (it is hereafter considered as the 
literature 2), "digital signal processing of sound and sound information" Kiyohiro Kano, Tetsu Nakamura. Shiro Ise collaboration, and November, 1997. 
[0007]In these methods, the parameter which constitutes a model is statistically presumed from a lot of data. In construction of an acoustic model, 
voice data, such as a word from many speakers and a sentence, is collected beforehand, and it is presumed that the index well connected with 
recognition precision or recognition precision using the statistical method Improves. For example, the parameter of the Hidden Markov Model which 
constitutes an acoustic model is presumed using a BAUMU Welch algorithm so that the likelihood to which an acoustic model outputs learned data may 
serve as the maximum. The estimation method of the acoustic model is described in detail in literature 1 beaming. 

[0008]Similarly. in construction of a language model, the probability that the word which constitutes each utterance and utterance will appear from 
texts, such as a newspaper and the opening sentence of conversation, according to the structure of a language model is calculated. For example, in n 
gram language model, when it sets with n= 2 (called a bigram language model). P (W) is approximated like (4) types. The parameter of n gram language 
model is presumed from the frequency of adjoining n word in the text data for study. The estimation method of the language model is described in detail 
in the literature 2. 
P(w1 ..w.k) 

=P(w1 )P(w2|w1 )..P.(wk|w1 ..w,k-l ) 
**P(w1) P (w2|w1) .. P. (wk|wk-1) (4) 

[0009]Thus, the language model which acquires high recognition precision compared with the method of not using a statistics value can be built by 
presuming the appearing probability of each word statistically using an extensive text. Since a text is not written with a space between words in 
Japanese, the definition of a word is ambiguous, but in the text, each unit which divided the text by a certain compatible means is defined as a word. 
This word is the division of a text based on linguistic units, such as a character, a morpheme, a clause, or an entropy standard, such combination, etc., 
for example. 

[0010] Drawing 12 is a block diagram showing the composition of the conventional voice recognition equipment indicated by the above-mentioned 
literature 1. In drawing 12 . the acoustic model referred to when the collation means 101 carries out speech recognition of the collation means which 101 
inputs and carries out speech recognition of the audio signal 100. and outputs the recognition result 104, and 102. and 103 are language models referred 
to when the collation means 101 carries out speech recognition. 

[0011]Next, operation is explained. The collation means 101 inputs a user's audio signal 100, performs speech recognition with reference to the acoustic 
model 102 and the language model 103, and outputs the recognition result 104. The acoustic model 102 expresses the mapping relation of the time 
series of the sound feature vector produced by carrying out signal processing of the voice waveform of a user's inputted audio signal 100, and the 
minimum symbol information that the voice recognition equipment expressed with a phoneme etc. treats, for example. The language model 103 
describes the appearance information of a word to be a correspondence relation with recognition units longer than the word etc. which are expressed 
with the combination of the symbol mapped by the acoustic model 102. The acoustic model 102 asks for the probability that the model of a certain 
symbol will output a vector time series. 

That is, it asks for the probability of an audio acoustical observed value series, and the language model 103 searches for the appearing probability of a 
certain word sequence. 

[0012]Drawing 13 is a flow chart which shows the procedure of the conventional speech recognition processing in which input the audio signal 100 and 
the recognition result 104 is obtained. In step ST1301, the A/D conversion of the inputted audio signal 100 is carried out, and it turns into a digital 
signal. In step ST1302, the digitized audio signal sets a suitable interval, and signal processing is carried out, and it is changed into the time series of 
the sound feature vector which expresses audio character well. 

[0013]ln step ST1303, a sound feature vector is compared with the acoustic model 102 by sound collation processing, and the probability which outputs 
the time series of a sound feature vector about each recognition candidate is called for. In step ST1 304. further, each recognition candidate is 
compared with the language model 103 by language collation processing, and the output probability of a word sequence can multiply by him by it. Finally, 
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in step ST1305, the most suitable candidate is chosen from each recognition candidate, and the recognition result 104 is obtained. Usually, the most 
suitable recognition result is the recognition candidate made the highest [ probability ] by the above-mentioned collation. 

[0014]Only by the acoustic model and language model which were constituted by the described method. In the voice recognition equipment which a 
user can customize by the case where sufficient performance is not attained. In order to make the sound and word which are hard to be recognized 
recognize better, recognition precision may be able to be raised by making a user do adaptation of the acoustic model, or adding a recognition object 
word to a user dictionary. 

[0015]First, the case where adaptation of the acoustic model is carried out is explained. Drawing 14 is a block diagram showing the composition of 
conventional voice recognition equipment provided with an acoustic model adaptation means indicated by the above-mentioned literature 1 to carry out 
adaptation of the acoustic model to the audio signal 100. In drawing 14. a different portion from drawing 12 in order to adapt an acoustic model to the 
audio signal 100 to input, It is having the initial acoustic model 1003. the acoustic model adaptation means 1004, and the adaptation finishing acoustic 
model 1401 and that the audio signal 100 is chosen by the acoustic model adaptation means 1004 and the collation means 101. 
[001 6]Next, operation of the voice recognition equipment shown in drawing 1 4 is explained. For example using a maximum-aposteriori-probability- 
estimation method, the acoustic model adaptation means 1 004 carries out [ sound / for adaptation ] adaptation of the initial acoustic model 1 003. and 
obtains the adaptation finishing acoustic model 1401 from the sounds for adaptation (audio signal 100) and the initial acoustic models 1003 collected 
before actual recognition. The adaptation method of the acoustic model is shown in Chapter 7 of the literature 3. The collation means 101 inputs the 
audio signal 100, performs speech recognition with reference to the adaptation finishing acoustic model 1401 and the language model 103, and outputs 
the recognition result 104. 

[0017]Next, the case where a user registers a recognition object word into a dictionary is explained. Drawing 15 is a block diagram showing the 
composition of the conventional voice recognition equipment to which the user dictionary was added indicated by the above-mentioned literature 1. In 
drawing 15 . a different portion from drawing 12 Is having the user dictionary 601. 

[0018] Drawing 16 is a figure showing the example of composition of the user dictionary 601. The user dictionary 601 is a meeting of the word which the 
user registered In order to make the word which is not recognized and the word which is hard to be recognized recognize better, and they are a 
notation of a word, and the list of the words which consist of reading. 

[0019]Next, operation of the voice recognition equipment shown in drawing 15 is explained. Drawing 1 7 is a flow chart which shows the procedure of the 
conventional speech recognition processing In which the user dictionary 601 was added. In drawing 17 . in the language collation processing of step 
ST1 704, a different point from drawing 13 is that the word registered into the user dictionary 601 is added to a recognition object word. In order to 
refer to the language model 103 and the user dictionary 601. 

[0020]The word registered into the user dictionary 601 enables arbitrary word sequences and connection according to suitable conjunctive probability. 
For example. In the bigram language model determined only with one word which precedes the appearance conditions of a word. Constant value is given 
to the probability P (wuserjwi) and P of the user dictionary registration word "wuser" Inserted into the arbitrary words "wi and wj" (vyj|wuser), and 
reallocation of the probability value is carried out so that the probability of the whole language model may be set to 1 . As a result, the user can obtain 
the recognition result in which the registered word was contained. 

[0021] However, in the composition of the voice recognition equipment shown In drawing 1 4 and drawing 15 . In order to raise recognition precision, by 
creating the audio signal 100 and the adaptation finishing acoustic model 1401, or registering a word into the user dictionary 601. a user needs to 
customize the acoustic model 102 and the language model 103 himself, and will force a big burden upon a user. 

[0022]Since there are a word which had not appeared, and direction for use which was not taken into consideration at the language model construction 
time even If it Is a case where a word Is registered to the user dictionary 601, the appearing probability given to those words may be unsuitable. This 
may become a cause and recognition precision may fall. 

[0023]The acoustic model 102 and the language model 103 which were customized as mentioned above are referred to only from the specific collation 
means 101. For this reason, the other collation means's 101 use of this acoustic model 102 and language model 103 that were customized will reduce 

recognition precision. 

[0024]For this reason, in language processing systems, such as Chinese character kana conversion and a machine translation. The system which eased 
the user's burden is proposed, for example like JP,10-260960,A by having a function which updates a dictionary automatically via a network about 
renewal of the user dictionary 601 among the problems shown above. However, in the above-mentioned gazette. It cannot take Into consideration 
treating the model for pattern recognition like a sound, and it cannot be applied to the model about pattern Information like the acoustic model 102. 
[0025]Also In renewal of the language model 1 03. If a user's number of registered words increases, since [ which gushes and carries out and becomes 
easy to produce an error ] the short word which Is not suitable was Inserted, the fall of recognition precision will occur easily. Since It does not exist 
when the word which carried out additional registration to the user dictionary 601 builds the language model 103. or the operating environment is 
changing, the fall of this recognition precision. For example, it is because the appearing probability which is not suitable for the appearing probability P 
(wuseriwi) and P of a user registration word (wj|wuser). etc. may be given. As a result, it becomes easy to obtain an unsuitable recognition result, and 
recognition precision may fall. In order to prevent this. It is necessary to set up the appearing probability of a word appropriately but, and generally it is 
difficult for the user itself to give an appropriate value. 
[0026] 

[Problem(s) to be Solved by the Inventlon]When customizing an acoustic model and a language model In order to raise recognition precision since 
conventional voice recognition equipment was constituted as mentioned above, the technical problem that a big burden was applied to a user occurred. 
[0027]When using except the voice recognition equipment customized for every user, the technical problem that recognition precision fell occurred. 
[0028]The technical problem that an acoustic model could not be updated automatically by customization through a network occurred. 
[0029]When the registration to a user dictionary increased, the technical problem that recognition precision fell easily occurred. 
[0030]By the server side which was made in order that this Invention might solve the above technical problems, and was connected to the network. 
Acquire the newest sound data or language data, and build the acoustic model or language model in the newest state, or. By building the acoustic model 
or language model corresponding to a user, and updating users* acoustic model and language model via a network. It alms at obtaining the recording 
medium which recorded the voice recognition system, the voice recognition equipment, the acoustic model managrng server, the language model 
managing server, voice recognition method, and voice recognition program which raise recognition precision without applying a big burden to a user and 
in which computer reading is possible. 

[0031]In all voice recognition equipments by connecting via a network. It alms at obtaining the recording medium which recorded the voice recognition 
system, the voice recognition equipment, the acoustic model managing server, the language model managing server, voice recognition method, and voice 
recognition program which can use the customized acoustic model or language model and in which computer reading is possible. 
[0032]By using the dictionary and text which are obtained from a user, and the text collected semi-automatically. It alms at obtaining the recording 
medium which recorded the voice recognition system, the voice recognition equipment, the acoustic model managing server, the language model 
managing server, voice recognition method, and voice recognition program to which recognition precision cannot fall easily and in which computer 
reading is possible, even when a user dictionary becomes large. 
[0033] 

[Means for Solving the ProblemjVolce recognition equipment which a voice recognition system concerning this Invention inputs an audio signal, 
performs speech recognition with reference to an acoustic model which asks for probability of an audio acoustical observed value series, and outputs a 
recognition result, In a thing provided with an acoustic model managing server which is connected with the above-mentioned voice recognition 
equipment via a network, acquires updated sound data, and builds the above-mentioned acoustic model. The above-mentioned acoustic model which 
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the above-mentioned acoustic model managing server built is transmitted to the above-mentioned voice recognition equipment, and an acoustic model 
which the above-mentioned voice recognition equipment refers to in the case of speech recognition is updated by an acoustic model which the above- 
mentioned acoustic model managing server transmitted. 

[0034]A voice recognition system concerning this invention corresponds to a specific condition directed by ID from which an acoustic model managing 
server acquired and acquired ID which specifies an acoustic model which voice recognition equipment refers to in the case of speech recognition. 
Updated sound data is read, an acoustic model depending on the above-mentioned specific condition is built, and it transmits to the above-mentioned 
voice recognition equipment. 

[0035]Voice recognition equipment which a voice recognition system concerning this invention inputs an audio signal, performs speech recognition with 
reference to a language model which searches for appearing probability of a word sequence, and outputs a recognition result. In a thing provided with a 
language model managing server which is connected with the above-mentioned voice recognition equipment via a network, acquires updated language 
data, and builds the above-mentioned language model, The above-mentioned language model which the above-mentioned language model managing 
server built Is transmitted to the above-mentioned voice recognition equipment, and a language model which the above-mentioned voice recognition 
equipment refers to in the case of speech recognition is updated by a language model which the above-mentioned language model managing server 
transmitted. 

[0036]A voice recognition system concerning this invention corresponds to a specific condition directed by ID from which a language model managing 
server acquired and acquired ID which specifies a language model which voice recognition equipment refers to in the case of speech recognition. 
Updated language data is read, a language model depending on the above-mentioned specific condition is built, and it transmits to the above-mentioned 

voice recognition equipment. 

[0037]Language data in which a language model managing server read the above-mentioned user dictionary via a network, and a voice recognition 
system concerning this invention was updated with reference to a user dictionary with which voice recognition equipment registered a word on the 
occasion of speech recognition, With reference to the read above-mentioned user dictionary, a language model depending on the above-mentioned user 
dictionary is built, and it transmits to the above-mentioned voice recognition equipment. 

[0038]A language model managing server acquires a text which a user of voice recognition equipment used, and a voice recognition system concerning 
this invention builds a language model depending on the above-mentioned text with reference to updated language data and the acquired above- 
mentioned text, and transmits to the above-mentioned voice recognition equipment. 

[0039] Voice recognition equipment which a voice recognition system concerning this invention inputs an audio signal, performs speech recognition with 
reference to an acoustic model which asks for probability of an audio acoustical observed value series, and outputs a recognition result. In a thing 
provided with an acoustic model managing server which is connected with the above-mentioned voice recognition equipment via a network, and has an 
initial acoustic model before adaptation. The above-mentioned voice recognition equipment acquires voice data for adaptation from an audio signal 
inputted as ID which specifies the above-mentioned acoustic model. Voice data acquired ID and for adaptation is transmitted to the above-mentioned 
acoustic model managing server via a network, Using transmitted voice data for adaptation, the above-mentioned acoustic model managing server 
carries out adaptation of the above-mentioned initial acoustic model, and matches and stores an adaptation finishing acoustic model in above- 
mentioned ID to which it was transmitted, and. In response to renewal instructions of an acoustic model from the outside, ID which specifies the above- 
mentioned acoustic model from the above-mentioned voice recognition equipment via a network is received. Choose and read an adaptation finishing 
acoustic model corresponding to ID which received out of a stored adaptation finishing acoustic model, transmit to the above-mentioned voice 
recognition equipment via a network, and the above-mentioned voice recognition equipment an acoustic model referred to in the case of speech 
recognition. It updates by an adaptation finishing acoustic model which the above-mentioned acoustic model managing server transmitted. 
[0040]In a thing provided with a collation means which voice recognition equipment concerning this invention inputs an audio signal as an acoustic 
model which asks for probability of an audio acoustical observed value series, performs speech recognition with reference to the above-mentioned 
acoustic model, and outputs a recognition result, An acoustic model built with updated sound data from an acoustic model managing server connected 
via a network is received, and it has an acoustic model update means which updates an acoustic model which the above-mentioned collation means 
refers to in the case of speech recognition by an acoustic model which received. 

[0041 ]An acoustic model update means voice recognition equipment concerning this invention from an acoustic model managing server connected via a 
network. An acoustic model depending on a specific condition of an acoustic model which a collation means refers to in the case of speech recognition 
built with updated sound data is received, and the above-mentioned collation means updates an acoustic model referred to in the case of speech 
recognition by an acoustic model which received. 

[0042]In a thing provided with a collation means which voice recognition equipment concerning this invention inputs an audio signal as a language model 
which searches for appearing probability of a word sequence, performs speech recognition with reference to the above-mentioned language model, and 
outputs a recognition result, A language model built with updated language data from a language model managing server connected via a network is 
received, and it has a language model update means which updates a language model which the above-mentioned collation means refers to in the case 
of speech recognition by a language model which received. 

[0043]A language model update means voice recognition equipment concerning this invention from a language model managing server connected via a 
network. A language model depending on a specific condition of a language model which a collation means refers to in the case of speech recognition 
built with updated language data is received, and the above-mentioned collation means updates a language model referred to in the case of speech 
recognition by a language model which received. 

[0044]Voice recognition equipment concerning this invention is provided with a user dictionary which registered a word which a collation means refers 
to in the case of speech recognition, A language model update means from a language model managing server connected via a network. A language 
model depending on a user dictionary which was built with updated language data and which the above-mentioned collation means refers to in the case 
of speech recognition is received, and the above-mentioned collation means updates a language model referred to in the case of speech recognition by 
a language model which received. 

[0045]A language model update means voice recognition equipment concerning this invention from a language model managing server connected via a 
network. A language model depending on a text which was built with updated language data and which a user who performs speech recognition used is 
received, and the above-mentioned collation means updates a language model referred to in the case of speech recognition by a language model which 
received. 

[0046]Voice recognition equipment of this invention is characterized by comprising: 

An acoustic model which asks for probability of an audio acoustical observed value series. 

A collation means which inputs an audio signal, performs speech recognition with reference to the above— mentioned acoustic model, and outputs a 
recognition result. 

An acoustic model ID acquiring means which acquires ID which specifies the above-mentioned acoustic model. 

Read ID which the above-mentioned acoustic model ID acquiring means acquired, and voice data for adaptation is acquired from an inputted audio 
signal. A voice acquisition means for adaptation which transmits voice data read ID and for acquired adaptation to an acoustic model managing server 
to which it was connected via a network. An acoustic model update means updated by an adaptation finishing acoustic model which received an 
adaptation finishing acoustic model by which adaptation was carried out with voice data for the above-mentioned adaptation corresponding to above- 
mentioned ID from the above-mentioned acoustic model managing server, and received an acoustic model which the above-mentioned collation means 
refers to in the case of speech recognition. 
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[0047]An acoustic model managing server of this invention is characterized by comprising: 
A sound data acquisition means which acquires updated sound data. 

An acoustic model construction means which builds an acoustic model which reads updated sound data which the above-mentioned sound data 
acquisition means acquired in response to renewal instructions of an acoustic model from the outside, and asks for probability of an audio acoustical 

observed value series. 

An acoustic model transmitting means which transmits an acoustic model built by the above-mentioned acoustic model construction means to voice 
recognition equipment which performs speech recognition via a network. 

[0048]An acoustic model managing server of this invention is characterized by comprising: 
A sound data acquisition means which acquires updated sound data. 

An updating acoustic model ID acquiring means which acquires ID which specifies an acoustic model which voice recognition equipment connected via a 
network refers to in response to renewal instructions of an acoustic model from the outside in the case of speech recognition. 

A sound data reading means for the specification which reads updated sound data which the above-mentioned sound data acquisition means acquired 
corresponding to a specific condition directed by ID which the above-mentioned updating acoustic model ID acquiring means acquired. 
An acoustic model construction means for the specification which builds an acoustic model depending on the above-mentioned specific condition with 
reference to updated sound data which the above-mentioned sound data reading means for specification read, An acoustic model transmitting means 
which transmits an acoustic model which the above-mentioned acoustic model construction means for specification built to the above-mentioned voice 
recognition equipment via a network, 

[0049]An acoustic model managing server of this invention is characterized by comprising: 

An initial acoustic rhodel before adaptation which asks for probability of an audio acoustical observed value series. 
Voice data for adaptation transmitted from voice recognition equipment connected via a network. 

An acoustic model adaptation means for the above-mentioned voice recognition equipment to receive ID which specifies an acoustic model referred to 
in the case of speech recognition, to carry out adaptation of the above-mentioned initial acoustic model using voice data for the above-mentioned 
adaptation, to match an adaptation finishing acoustic model with above-mentioned ID which received, and to store in an adaptation finishing acoustic 
model storing means. 

In response to renewal instructions of an acoustic model from the outside, above-mentioned ID is received from the above-mentioned voice recognition 
equipment via a network, An adaptation finishing acoustic model selecting means which chooses and reads an adaptation finishing acoustic model 
corresponding to ID which received from the above-mentioned adaptation finishing acoustic model storing means. An acoustic model transmitting 
means which transmits an adaptation finishing acoustic model which the above-mentioned adaptation finishing acoustic model selecting means read to 
the above-mentioned voice recognition equipment via a network. 

[0050]A language model managing server of this invention Is characterized by comprising: 
A language data acquisition means which acquires updated language data. 

A language model construction means which builds a language model which reads updated language data which the above-mentioned language data 
acquisition means acquired in response to renewal instructions of a language model from the outside, and searches for appearing probability of a word 
sequence. 

A language model transmitting means which transmits a language model which the above-mentioned language model construction means built to voice 
recognition equipment which performs speech recognition via a network. 

[0051]A language model managing server of this invention is characterized by comprising: 
A language data acquisition means which acquires updated language data. 

An updating language model ID acquiring means which acquires ID which specifies a language model which voice recognition equipment connected via a 
network refers to in response to renewal instructions of a language model from the outside in the case of speech recognition. 

A language data reading means for the specification which reads updated language data which the above-mentioned language data acquisition means 
acquired corresponding to a specific condition directed by ID which the above-mentioned updating language model ID acquiring means acquired. 
A language model construction means for the specification which builds a language model depending on the above-mentioned specific condition with 
reference to updated language data which the above-mentioned language data reading means for specification read, A language model transmitting 
means which transmits a language model which the above-mentioned language model construction means for specification built to the above-mentioned 
voice recognition equipment via a network. 

[0052]A language model managing server of this invention is characterized by comprising: 
A language data acquisition means which acquires updated language data. 

A user dictionary reading means which reads a user dictionary which voice recognition equipment connected via a network refers to in response to 
renewal instructions of a language model from the outside in the case of speech recognition. 

A user dictionary dependence language model construction means which builds a language model depending on a user dictionary which read updated 
language data which the above-mentioned language data acquisition means acquired, and the above-mentioned user dictionary reading means read. 
A language model transmitting means which transmits a language model which the above-mentioned user dictionary dependence language model 
construction means built to the above-mentioned voice recognition equipment via a network. 

[0053]A language model managing server of this invention is characterized by comprising: 
A language data acquisition means which acquires updated language data. 

A user use text acquisition means which acquires a text which a user of voice recognition equipment connected via a network used in response to 
renewal instructions of a language model from the outside. 

A user use text dependence language model construction means which builds a language model depending on a text which read updated language data 
which the above-mentioned language data acquisition means acquired, and the above-mentioned user use text acquisition means acquired. 
A language model transmitting means which transmits a language model which the above-mentioned user use text dependence language model 
construction means built to the above-mentioned voice recognition equipment via a network. 

[0054]A voice recognition method of this invention inputs an audio signal, performs speech recognition with reference to an acoustic model which asks 
for probability of an audio acoustical observed value series, and is characterized by that what outputs a recognition result comprises the following. 
The 1st step that acquires updated sound data. 

The 2nd step that reads updated sound data which was acquired at the 1st step of the above in response to renewal instructions of an acoustic model, 
and builds an acoustic model. 

The 3rd step that transmits an acoustic model built at the 2nd step of the above via a network. 

The 4th step updated by an acoustic model which received an acoustic model which transmitted at the 3rd step of the above, and received an acoustic 
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model referred to in the case of the above-mentioned speech recognition. 

[0055]A voice recognition method of this invention Inputs an audio signal, performs speech recognition with reference to a language model which 
searches for appearing probability of a word sequence, and is characterized by that what outputs a recognition result comprises the following. 
The 1st step that acquires updated language data. 

The 2nd step that reads updated language data which was acquired at the 1st step of the above in response to renewal instructions of a language 
model, and builds a language model. 

The 3rd step that transmits a language model built at the 2nd step of the above via a network. 

The 4th step updated by a language model which received a language model which transmitted at the 3rd step of the above, and received a language 
model referred to In the case of the above-mentioned speech recognition. 

[0056]A voice recognition method of this Invention Inputs an audio signal, performs speech recognition with reference to an acoustic model which asks 
for probability of an audio acoustical observed value series, and Is characterized by that what outputs a recognition result comprises the following. 
The 1 St step that acquires updated sound data. 

The 2nd step that acquires ID which specifies an acoustic model referred to In the case of speech recognition in response to renewal Instructions of an 
acoustic model. 

The 3rd step that reads updated sound data which was acquired at the 1st step of the above corresponding to a specific condition directed by ID 
acquired at the 2nd step of the above. 

The 4th step that builds an acoustic model depending on the above-mentioned specific condition with reference to updated sound data which was read 
at the 3rd step of the above, The 6th step updated by an acoustic model which received an acoustic model which transmitted an acoustic model built 
at the 4th step of the above at the 5th step that transmits via a network, and the 5th step of the above, and received an acoustic model referred to in 
the case of speech recognition. 

[0057]A voice recognition method of this invention inputs an audio signal, performs speech recognition with reference to a language model which 
searches for appearing probability of a word sequence, and Is characterized by that what outputs a recognition result comprises the following. 
The 1 st step that acquires updated language data. 

The 2nd step that acquires ID which specifies a language model referred to In the case of speech recognition in response to renewal Instructions of a 
language model. 

The 3rd step that reads updated language data which was acquired at the 1st step of the above corresponding to a specific condition directed by ID 
acquired at the 2nd step of the above. 

The 4th step that builds a language model depending on the above-mentioned specific condition with reference to updated language data which was 
read at the 3rd step of the above, The 6th step updated by a language model which received a language model which transmitted a language model built 
at the 4th step of the above at the 5th step that transmits via a network, and the 5th step of the above, and received a language model referred to in 
the case of speech recognition. 

[0058]A voice recognition method of this invention inputs an audio signal, performs speech recognition with reference to a language model which 
searches for appearing probability of a word sequence, and a user dictionary which registered a word, and is characterized by that what outputs a 
recognition result comprises the following. 
The 1 st step that acquires updated language data. 

The 2nd step that reads a user dictionary referred to in the case of speech recognition In response to renewal instructions of a language model. 

The 3rd step that builds a language model depending on a user dictionary which read updated language data which was acquired at the 1st step of the 

above, and was read at the 2nd step of the above. 

The 5th step updated by a language model which received a language model which transmitted a language model built at the 3rd step of the above at 
the 4th step that transmits via a network, and the 4th step of the above, and received a language model referred to in the case of speech recognition. 

[0059]A voice recognition method of this invention inputs an audio signal, performs speech recognition with reference to a language model which 
searches for appearing probability of a word sequence, and is characterized by that what outputs a recognition result comprises the following. 
The 1 st step that acquires updated language data. 

The 2nd step that acquires a text which a user who performs speech recognition used In response to renewal instructions of a language model. 

The 3rd step that builds a language model depending on a text which read updated language data which was acquired at the 1st step of the above, and 

was acquired at the 2nd step of the above. 

The 5th step updated by a language model which received a language model which transmitted a language model built at the 3rd step of the above at 
the 4th step that transmits via a network, and the 4th step of the above, and received a language model referred to in the case of speech recognition. 

[0060]A voice recognition method of this invention inputs an audio signal, performs speech recognition with reference to an acoustic model which asks 
For probability of an audio acoustical observed value series, and is characterized by that what outputs a recognition result comprises the following. 
The 1st step that acquires ID which specifies the above-mentioned acoustic model. 

The 2nd step that transmits voice data ID which read ID acquired at the 1 st step of the above, acquired voice data for adaptation from an inputted 
audio signal, and was read via a network, and for acquired adaptation. 

The 3rd step that carries out adaptation of the initial acoustic model before adaptation, and matches and stores an adaptation finishing acoustic model 
in ID which transmitted at the 2nd step of the above using voice data for adaptation transmitted at the 2nd step of the above. 

In response to renewal Instructions of an acoustic model, ID acquired at the 1 st step of the above via a network is received. The 4th step that chooses 
and reads an adaptation finishing acoustic model corresponding to ID which received out of an adaptation finishing acoustic model stored at the 3rd 
step of the above. The 5th step that transmits an adaptation finishing acoustic model read at the 4th step of the above via a network. The 6th step 
updated by an adaptation finishing acoustic model which received an adaptation finishing acoustic model which transmitted at the 5th step of the above, 
and received an acoustic model referred to In the case of speech recognition. 

[0061 ]A recording medium which recorded a voice recognition program concerning this invention and in which computer reading is possible, A sound 
data acquisition function which acquires sound data which Inputted an audio signal, performed speech recognition with reference to an acoustic model 
which asks for probability of an audio acoustical observed value series, makes realize a verification function which outputs a recognition result, and was 
updated, An acoustic model construction function to read updated sound data which the above-mentioned sound data acquisition function acquired in 
response to renewal instructions of an acoustic model, and to build an acoustic model. An acoustic model transmitting function which transmits an 
acoustic model which the above-mentioned acoustic model construction function built via a network. An acoustic model which the above-mentioned 
acoustic model transmitting function transmitted is received, and an acoustic model update function which the above-mentioned verification function 
updates by an acoustic model which received an acoustic model referred to in the case of speech recognition is realized. 

[0062]A recording medium which recorded a voice recognition program concerning this invention and in which computer reading is possible, A language 
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data acquisition function which acquires language data which inputted an audio signal, performed speech recognition with reference to a language model 
which searches for appearing probability of a word sequence, makes realize a verification function which outputs a recognition result, and was updated, 
A language model construction function to read updated language data which the above-mentioned language data acquisition function acquired in 
response to renewal instructions of a language model, and to build a language model, A language model transmitting function which transmits a language 
model which the above-mentioned language model construction function built via a network, A language model which the above-mentioned language 
model transmitting function transmitted is received, and a language model update function which the above-mentioned verification -function updates by 
a language model which received a language model referred to in the case of speech recognition is realized. 

[0063]A recording medium which recorded a voice recognition program concerning this invention and in which computer reading is possible, A sound 
data acquisition function which acquires sound data which inputted an audio signal, performed speech recognition with reference to an acoustic model 
which asks for probability of an audio acoustical observed value series, makes realize a verification function which outputs a recognition result, and was 
updated. An updating acoustic model ID acquisition function which acquires ID which specifies the above-mentioned acoustic model in response to 
renewal instructions of an acoustic model. It corresponds to a specific condition directed by ID which the above-mentioned updating acoustic model ID 
acquisition function acquired, A sound data read-out function for the specification which reads updated sound data which the above-mentioned sound 
data acquisition function acquired. An acoustic model construction function for the specification which builds an acoustic model depending on the 
above-mentioned specific condition with reference to updated sound data which the above-mentioned sound data read-out function for specification 
read, An acoustic model transmitting function which transmits an acoustic model which the above-mentioned acoustic model construction function for 
specification built via a network. An acoustic model which the above-mentioned acoustic model transmitting function transmitted is received, and an 
acoustic model update function which the above-mentioned verification function updates by an acoustic model which received an acoustic model 
referred to In the case of speech recognition is realized. 

[0064]A recording medium which recorded a voice recognition program concerning this Invention and in which computer reading is possible, A language 
data acquisition function which acquires language data which inputted an audio signal, performed speech recognition with reference to a language model 
which searches for appearing probability of a word sequence, makes realize a verification function which outputs a recognition result, and was updated. 
An updating language model ID acquisition function which acquires ID which specifies the above-mentioned language model in response to renewal 
Instructions of a language model, It corresponds to a specific condition directed by ID which the above-mentioned updating language model ID 
acquisition function acquired, A language data read-out function for the specification which reads updated language data which the above-mentioned 
language data acquisition function acquired, A language model construction function for the specification which builds a language model depending on 
the above-mentioned specific condition with reference to updated language data which the above-mentioned language data read-out function for 
specification read, A language model transmitting function which transmits a language model which the above-mentioned language model construction 
function for specification built via a network, A language model which the above-mentioned language model transmitting function transmitted is 
received, and a language model update function which the above-mentioned verification function updates by a language model which received a 
language model referred to in the case of speech recognition is realized. 

[0065]A recording medium which recorded a voice recognition program concerning this invention and In which computer reading Is possible. Input an 
audio signal and speech recognition is performed with reference to a language model which searches for appearing probability of a word sequence, and a 
user dictionary which registered a word, A language data acquisition function which acquires language data which makes realize a verification function 
which outputs a recognition result, and was updated, A user dictionary read— out function which reads the above— mentioned user dictionary in response 
to renewal instructions of a language model, A user dictionary dependence language model construction function to build a language model depending on 
a user dictionary which read updated language data which the above-mentioned language data acquisition function acquired, and the above-mentioned 
user dictionary read-out function read, A language model transmitting function which transmits a language model which the above-mentioned user 
dictionary dependence language model construction function built via a network. A language model which the above-mentioned language model 
transmitting function transmitted is received, and a language model update function which the above-mentioned verification function updates by a 
language model which received a language model referred to In the case of speech recognition Is realized. 

[0066]A recording medium which recorded a voice recognition program concerning this invention and In which computer reading is possible, A language 
data acquisition function which acquires language data which inputted an audio signal, performed speech recognition with reference to a language model 
which searches for appearing probability of a word sequence, makes realize a verification function which outputs a recognition result, and was updated. 
A user use text acquisition function which acquires a text which a user who performs speech recognition used in response to renewal instructions of a 
language model, A user use text dependence language model construction function to build a language model depending on a text which read updated 
language data which the above-mentioned language data acquisition function acquired, and the above-mentioned user use text acquisition function 
acquired, A language model transmitting function which transmits a language model which the above-mentioned user use text dependence language 
model construction function built via a network, A language model which the above-mentioned language model transmitting function transmitted is 
received, and a language model update function which the above-mentioned verification function updates by a language model which received a 
language model referred to in the case of speech recognition is realized. 

[0067]A recording medium which recorded a voice recognition program concerning this invention and In which computer reading is possible, Input an 
audio signal and speech recognition Is performed with reference to an acoustic model which asks for probability of an audio acoustical observed value 
series. An acoustic model ID acquisition function which acquires ID which realizes a verification function which outputs a recognition result and 
specifies the above-mentioned acoustic model. Read ID which the above-mentioned acoustic model ID acquisition function acquired, acquire voice data 
For adaptation from an inputted audio signal, and via a network, A voice acquisition function for adaptation which transmits voice data read ID and for 
acquired adaptation. Voice data for adaptation which the above-mentioned voice acquisition function for adaptation transmitted is used. An acoustic 
model adaptation function to carry out adaptation of the Initial acoustic model before adaptation, and to match and store an adaptation finishing 
acoustic model in ID which the above-mentioned voice acquisition function for adaptation transmitted. In response to renewal Instructions of an 
acoustic model. ID which the above-mentioned acoustic model ID acquisition function acquired via a network is received, An adaptation finishing 
acoustic model function preselection capability which chooses and reads an adaptation finishing acoustic model corresponding to ID which received out 
of an adaptation finishing acoustic model which the above-mentioned acoustic model adaptation function stored. An acoustic model transmitting 
function which transmits an adaptation finishing acoustic model which the above-mentioned adaptation finishing acoustic model function preselection 
capability read via a network, An adaptation finishing acoustic model which the above-mentioned acoustic model transmitting function transmitted is 
received, and an acoustic model update function which the above-mentioned verification function updates by an adaptation finishing acoustic model 
which received an acoustic model referred to in the case of speech recognition is realized. 
[0068] 

[Embodiment of the Invention]Hereafter. one gestalt of Implementation of this invention is explained. 

Embodiment 1. drawing 1 is a block diagram showing the composition of the voice recognition system by this embodiment of the invention 1. In a figure, 
the voice recognition equipment in which 10 performs speech recognition, the acoustic model managing server with which 20 is connected to the 
network, and 30 are language model managing servers connected to the network. Here, a network shows the general communication path which can 
transmit a digital signal by a cable or radio. 

[0069]The audio signal which 100 inputs In the voice recognition equipment 10, the collation means to which 101 carries out speech recognition of the 
audio signal 100, The acoustic model In which the collation means 101 refers to 102 in the case of speech recognition, the language model in which the 
collation means 101 refers to 103 in the case of speech recognition. The recognition result to which the collation means 101 outputs 104, the acoustic 
model update means which updates the acoustic model 102 by the acoustic model to which 111 was transmitted via the network, and 1 18 are language 



http://www4jpdljnpit.gojp/cgi-bin/tran_web„cgLejue?atw„u=htt^ 2008/07/07 



JP.2002-091477,A [DETAILED DESCRIPTION] 



7/15 ^— i; 



model update means which update the language model 103 by the language model transmitted via the network. 

[0070]The renewal instructions of an acoustic model to which 105 is given from the exterior in the acoustic model managing server 20, The sound data 
acquisition means which acquires the sound data in which 106 was updated, the updated sound data in which the sound data acquisition means 106 
acquired 107, 108 reads the updated sound data 107 in response to the renewal instructions 105 of an acoustic model, The acoustic model construction 
means which performs parameter estimation using a statistical method and builds an acoustic model. The acoustic model storing means in which 109 
stores the built acoustic model, and 110 are acoustic model transmitting means which transmit the acoustic model stored in the acoustic model storing 
means 109 to the voice recognition equipment 10 via a network. 

[0071]The renewal instructions of a language model to which 1 12 is given from the exterior in the language model managing server 30, The language 
data acquisition means which acquires the language data in which 1 1 3 was updated, the updated language data in which the language data acquisition 
means 113 acquired 114, 115 reads the updated language data 1 14 in response to the renewal instructions 1 12 of a language model, The language model 
construction means which performs parameter estimation using a statistical method and builds a language model, The language model storing means in 
which 116 stores the built language model, and 117 are language model transmitting means which transmit the language model stored in the language 
model storing means 1 1 6 to the voice recognition equipment 1 0 via a network. 

[0072]The characteristic portion of this different invention from conventional technology, In the acoustic model managing server 20 and the language 
model managing server 30, by the sound data acquisition means 106 and the language data acquisition means 113. The updated sound data 107 and the 
updated language data 114 are acquired, By the acoustic model construction means 108 and the language model construction means 115, the newest 
acoustic model, In [ build the newest language model, transmit the built newest acoustic model and the newest language model to the voice recognition 
equipment 10 via a network, and ] the voice recognition equipment 10, The acoustic model update means 1 1 1 and the language model update means 
1 18 are updating the acoustic model 102 which the collation means 101 refers to, and the language model 103 by the newest acoustic model and the 
newest language model. 

[0073]Next, operation is explained. In the acoustic model managing server 20, it operates asynchronously, and the sound data acquisition means 106 
downloads automatically or semi-automatically the renewal instructions 105 of an acoustic model, a synchronization, or the sound data always updated 
or distributed, and stores it in the updated sound data 107. These sound data to acquire is updated, for example on the Internet, or, It is the voice data 
distributed by multimedia broadcast or voice data, and a corresponding opening sentence text, and it is searched on the Internet by a retrieving tool, or 
determines and downloads using the race card of multimedia broadcast. 

[0074]The updated sound data 1 07 is accumulation of the sound data for acoustic model study acquired by the sound data acquisition means 1 06, and 
consists of voice data, voice data, and a corresponding opening sentence text in the above-mentioned example. 

[0075]A time interval with the acoustic model construction means 108 constant, for example, the time interval with which speech recognition 
processing was carried out, Or the renewal instructions 1 05 of an acoustic model given to suitable timing, such as a user's directions given from an 
input device, are received. With reference to the updated sound data 107. by performing parameter estimation of an acoustic model using a statistical 
method. For example, by using a vector quantization algorithm only from voice data, Or by using a BAUMU Welch algorithm from voice data and a 
corresponding opening sentence text, an acoustic model is built and it stores in the acoustic model storing means 109 so that learned data may be 
expressed well. 

[0076]The acoustic model storing means 109 memorizes the acoustic model built by the acoustic model construction means 108, and outputs an 
acoustic model according to a read request. The acoustic model transmitting means 110 reads an acoustic model from the acoustic model storing 
means 109, and transmits to the acoustic model update means 1 11 of the voice recognition equipment 10 via a network. 

[0077]In the voice recognition equipment 10. the acoustic model update means 111 updates the acoustic model 102 referred to in the case of collation 
of the collation means 101 by the acoustic model received from the acoustic model transmitting means 110 of the acoustic model managing server 20 

via the network. 

[0078]In the language model managing server 30, the language data acquisition means 113, It operates asynchronously and the renewal instructions 112 
of a language model, a synchronization, or the language data always updated or distributed is downloaded, and the new language data used for language 
model construction is collected, and is stored in the updated language data 114. These language data to acquire is a text, texts, such as a chat, mail, 
and a manual, etc. which can be searched from on the newspaper and mail magazine which are distributed periodically, for example, or the Internet. 
[0079]The updated language data 114 is accumulation of the language model study declinable word word data acquired by the language data acquisition 
means 1 1 3, and is text data, the keyword information about the contents of a text acquired simultaneously, etc. 

[0080]A time interval with the language model construction means 1 1 5 constant, for example, the time interval with which speech recognition 
processing was carried out, Or the renewal instructions 1 12 of a language model given to suitable timing, such as a user's directions given from an input 
device, are received, By reading text data with reference to the updated language data 1 1 4, and performing parameter estimation of a language model 
using a statistical method, For example, by calculating n gram statistics value from the text data divided into the word, a language model is built so that 
the data for study may be expressed well, and it stores in the language model storing means 1 1 6. 

[0081]The language model storing means 1 16 memorizes the language model built by the language model construction means 115, and outputs a 
language model according to a read request. The language model transmitting means 117 reads a language model from the language model storing 
means 116, and transmits to the language model update means 118 of the voice recognition equipment 10 via a network. 

[0082]In the voice recognition equipment 10, the language model update means 118 updates the language model 103 referred to in the case of collation 
of the collation means 101 by the language model received from the language model transmitting means 117 of the language model managing server 30 

via the network. 

[0083] Drawing 2 is a flow chart which shows the update process of the acoustic model 102 by this embodiment of the invention 1. In step ST201, an 
acoustic model update timing determination means (not shown). For example, suitable update timing is judged from the surveillance of the using state of 
the time interval from the last modification time of a user's directions or an acoustic model, and a network, etc., and the renewal instructions 105 of an 
acoustic model are transmitted to the acoustic model construction means 108 of the acoustic model managing server 20. If the renewal instructions 
105 of an acoustic model are received, the acoustic model construction means 108 progresses to step ST202. and if it has not received the renewal 
instructions 1 05 of an acoustic model, it will end processing. 

[0084]In step ST202, the acoustic model construction means 1 08 reads the updated sound data 1 07 which is used for study. In step ST203, by 
performing parameter estimation of an acoustic model using a statistical method, the acoustic model construction means 108 builds an acoustic model, 
and stores the built acoustic model in the acoustic model storing means 109 from the updated sound data 107. 

[0085]In step ST204. the acoustic model transmitting means 110 reads an acoustic model from the acoustic model storing means 109, and transmits an 
acoustic model to the acoustic model update means 111 of the voice recognition equipment 10 via a network. In step ST205, the acoustic model update 
means 111 updates the acoustic model 102 which the collation means 101 refers to by the received acoustic model. 

[0086]When requiring renewal of the acoustic model 102 by the renewal instructions 105 of an acoustic model, The version of the acoustic model 102 
which the voice recognition equipment 10 uses simultaneously is transmitted, If the acoustic model transmitting means 1 10 transmits only difference 
information with not the whole acoustic model stored in the acoustic model storing means 109 but the acoustic model 102 which the voice recognition 
equipment 10 used till then, send data can be reduced and network load can be reduced. 

[0087]The acoustic model construction means 108 builds the acoustic model updated beforehand, and even when a gestalt which transmits an acoustic 
model to the voice recognition equipment 10 is taken according to the demand of the renewal instructions 105 of an acoustic model, it can operate 
similarly. 

[0088]Even if it is a case where the voice recognition equipment 10 has a user dictionary, it can process similarly. 
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[0089]ln this embodiment, although it explains for speech recognition, if it is aimed at the pattern recognition which consists of a stochastic model 
showing the relation between a pattern and a symbol, and a stochastic model showing the appearance of the symbol, it is applicable similarly. 
[0090]As long as the storing form of the updated sound data 107 is a form available at the time of acoustic model construction, it may calculate signal 
processing and frequency distribution beforehand. 

[0091] Drawing 3 is a flow chart which shows the update process of the language model 103 by this embodiment of the invention 1. In step ST301, a 
language model update timing determination means (not shown), For example, suitable update timing is judged from the surveillance of the using state of 
the time interval from the last modification time of a user's directions or a language model, and a network, etc., and the renewal instructions 112 of a 
language model are transmitted to the language model construction means 115 of the language model managing server 30. If the renewal instructions 
11 2 of a language model are received, and the language model construction means 1 1 5 progresses to step ST302 and has not received the renewal 
instructions 1 1 2 of a language model, it ends processing. 

[0092][n step ST302. the language model construction means 115 reads the updated language data 114 which is used for study. In step ST303, by 
performing parameter estimation of a language model using a statistical method, the language model construction means 115 builds a language model, 
and stores the built language model in the language model storing means 116 from the updated language data 114. 

[0093]In step ST304, the language model transmitting means 117 reads a language model from the language model storing means 116. and transmits to 
the language mode! update means 118 of the voice reoognitron equipment 10 via a network. In step ST305, the language model update means 118 
updates the language model 103 which the collation means 101 refers to by the received language model. 

[0094]By transmitting the version of the language model 103 which the voice recognition equipment 10 uses simultaneously by the renewal instructions 
1 1 2 of a language model when requiring renewal of a language model. If only difference information with not the whole language model stored in the 
language model storing means 116 but the language model 103 which the voice recognition equipment 10 used till then is transmitted, send data can be 
reduced and network load can be reduced. 

[0095]The language model construction means 1 15 builds the language model updated beforehand, and even when a gestalt which transmits a language 
model is taken according to the demand of the renewal instructions 112 of a language model, it can operate similarly. 
[0096]Even if it is a case where the voice recognition equipment 10 has a user dictionary, it can operate similarly. 

[0097]In this embodiment, although it explains for speech recognition, if it is aimed at the pattern recognition which consists of a stochastic model 
showing the relation between a pattern and a symbol, and a stochastic model showing the appearance of the symbol, it is applicable similarly. 
[0098]The storing form of the updated language data 1 1 4, if it is a form available at the time of language model construction, it can divide into the word 
beforehand or can use for language model construction — as — a word, a word chain, the combination of the word which appears simultaneously, etc. - 
- frequency — or probability calculation may be carried out. 

[0099]Although drawing 1 of this Embodiment 1 shows the case where an acoustic model is built according to the renewal instructions 1 05 of an 
acoustic model, When the sound data acquisition means 106 acquires sound data, the acoustic model construction means 108 updates an acoustic 
model, and it stores in an acoustic model storing means 1 09. and may be made for the acoustic model transmitting means 1 1 0 to read an acoustic 
model in response to the renewal instructions 105 of an acoustic model. The same may be said of renewal of a language model. 

[01 00] Although drawing 1 showed the case where it had the acoustic model update means 111 and the language model update means 118, you may be 
a case where it has either the acoustic model update means 1 1 1 or the language model update means 1 1 8. 

[0101]It is also recordable on a recording medium by making the voice recognition system in Embodiment 1 into a voice recognition program. In this 
case, the sound data acquisition function which performs the same processing as the sound data acquisition means 106 in the acoustic model managing 
server 20, The acoustic model construction function to perform the same processing as the acoustic model construction means 108, In the software 
which comprises an acoustic model storing function to perform the same processing as the acoustic model storing means 109, and an acoustic model 
transmitting function which performs the same processing as the acoustic model transmitting means 1 10, and the language model managing server 30. 
The language data acquisition function which performs the same processing as the language data acquisition means 1 13, The language model 
construction function to perform the same processing as the language model construction means 1 1 5, In the software which comprises a language 
model storing function to perform the same processing as the language model storing means 1 1 6, and a language model transmitting function which 
performs the same processing as the language model transmitting means 117. and the voice recognition equipment 10, It becomes a voice recognition 
program by the software which comprises an acoustic model update function which performs the same processing as the acoustic model update means 
1 1 1, a language model update function which performs the same processing as the language model update means 118, and a verification function which 
performs the same processing as the collation means 101. 

[0102]The voice recognition program recorded on a recording medium The software of the voice recognition equipment 10, The software of the 
acoustic model managing server 20 may be recorded on a separate recording medium, may be recorded on one recording medium, and it may transmit 
to the acoustic model managing server 20 or the voice recognition equipment 10, respectively from the voice recognition equipment 10 or the acoustic 
model managing server 20. This is the same even when a language model is targeted. 

[0103]Wrth as mentioned above, the acoustic model managing server 20 or the language model managing server 30 which was connected to the network 
according to this Embodiment 1. The updated sound data 107 or the updated language data 114 is acquired. By building the acoustic model or language 
model in the newest state, and updating users' acoustic model 102 or language model 103 of the voice recognition equipment 10 via a network. The 
effect that the recognition precision of speech recognition can be raised is acquired without applying a big burden to a user. 

[0104]Embodiment 2. drawing 4 is a block diagram showing the composition of the voice recognition system by this embodiment of the invention 2. The 
updating language model ID acquiring means which acquires ID which specifies the language model 103 of the voice recognition equipment 10 which 401 
updates in the language model managing server 30 of drawing 4 , and 402, Corresponding to the specific condition directed by ID which updating 
language model ID acquiring means 401 acquired, the language data reading means for the specification which reads the updated language data 1 14, and 
403, It is a language model construction means for the specification which builds the language model corresponding to a specific condition with 
reference to the updated language data 114 which was read by the language data reading means 402 for specification. About each means and each 
model which were already explained, the same numerals are attached and explanation is omitted. 

[0105]A portion characteristic of this different embodiment from conventional technology is providing the language model which was provided with 
updating language model ID acquiring means 401. the language data reading means 402 for specification, and the language model construction means 
403 for specification, and was specified by language model ID via the network. Here, the language model for specification is a language model learned so 
that higher performance might be obtained by making a language model specialize in a specific user, a group, application application, etc. 
[0106]Next. operation is explained. In the language managing server 30, updating language model ID acquiring means 401 acquires ID used in order to 
choose the specific language model 103 from two or more updated language models 103. This ID is a user's user ID, ID showing the task which is the 
target of the audio signal 100, etc., and can provide the language model 103 for the specification to update in a meaning, for example. 
[0107]The language data reading means 402 for specification receives updating language model ID which updating language model ID acquiring means 
401 acquired, and reads the updated language data 1 14 in a sentence or the independent unit of a text, For example, it judges from the keyword about 
the contents of a text given to language data, or the keyword contained in language data, the flag which identifies whether it Is an object specified by 
language model ID is given, and it sends to the language model construction means 403 for specification. 

[0108]The language model construction means 403 for specification builds the language model learned from the updated language data 114 so that 
recognition precision might become high about a specific object, and stores it in the language model storing means 116. 

[0109]For this reason, first study declinable word word data from the keyword etc. which are contained considering a sentence or two or more 
sentences as a unit. Judge the language model 103 specified and according to this, for example "Examination of the prior task adaptation for interactive 
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voice recognition", it Inquires in Akinorl Ito, Masanori Koda, the Institute of Electronics. Information and Communication Engineers technical research 
report (SP96-81), and 1996 (It is hereafter considered as the literature 4) — as — relation — the language model corresponding to a specific condition 
can be built by giving big dignity by deep text data. 

[01 lOjFor example, in order to build the language model for the specification which specialized in the topic about a sport, With reference to the flag 
obtained from the language data reading means 402 for specification at the time of language model study, if it Is text data of the topic about a sport, 
actual frequency will be carried out alpha double and will be counted, if it is the other report, both will be added by frequency as they are, and a 
stochastic model will be presumed. Here, alpha determines that the entropy of the language model to the data which is not used for study among the 
texts for the specification made into the object of speech recognition serves as the minimum. 

[01 1 1] Drawing 5 is a flow chart which shows the update process of the language model 103 by this embodiment of the invention 2. In step ST501, a 
language model update timing determination means (not shown). For example, suitable update timing is judged from the surveillance of the using state of 
the time interval from a user's directions or the last modification time, and a network, etc., and the renewal instructions 1 1 2 of a language model are 
transmitted to updating language model ED acquiring means 401 of the language model managing server 30. If the renewal Instructions 1 1 2 of a language 
model are received, and updating language model ID acquiring means 401 progresses to step ST502 and has not received the renewal instructions 112 
of a language model, it ends processing. 

[0112]In step ST502, if it is update timing, by means to specify the user group who is using it, a means to specify a task, etc., updating language model 
ID acquiring means 401 will acquire ID of the language model 103 of an updating place, and will send it to the language data reading means 402 for 
specification. In step ST503, the language data reading means 402 for specification. According to language model ID for specification, the updated 
language data 1 14 is read in a sentence or the independent unit of a text, the flag which distinguishes whether it is an object specified by language 
model ID is given, and the updated language data 114 is read. 

[0113]In step ST504, according to learning algorithm, the language model construction means 403 for specification presumes a language model from the 
updated language data 114, and stores the presumed language model in the language model storing means 116. In step ST505, the language model 
transmitting means 117 transmits the read language model to the language model update means 118 of the voice recognition equipment 10 via a 
network. In step ST506, the language model update means 118 updates the language model 103 which the collation means 101 refers to by the received 
language model. 

[01 14]If the suiting language model can be outputted to language model ID, It is not necessary to build the language model for specification beforehand. 
For example, only study declinable word word data is created depending on language model ID, and a language model may be built according to a 
demand. 

[0115]Although language model construction for specification according to the literature 4 was made into the example in this embodiment, if it is the 

method of choosing from two or more language models 1 03, it is applicable similarly using ID which can determine a language model. 

[01 16]By transmitting the version of the language model 103 which the voice recognition equipment 10 uses simultaneously in the case of a language 

model update request by the renewal instructions 112 of a language model. Only the difference information from not the whole language model for the 

built specification but the present language model 103 can be transmitted, and network load can be reduced. 

[0117]Even if it is a case where voice recognition equipment has the user dictionary 601, it can process similarly. 

[01 18] Although this explanation explained for speech recognition, if aimed at the pattern recognition which consists of a stochastic model showing the 
relation between a pattern and a symbol, and a stochastic model showing the appearance of the symbol. It is applicable similarly. 

[01 19] Although the language model for specification was built and the language model 103 Is updated by the language model for the built specification in 
this embodiment, the acoustic model for specification can be built and the acoustic model 102 can also be updated by the acoustic model for the built 
specification. En drawing 4 . Instead of the language model managing server 30, instead of an acoustic model managing server and the language data 
acquisition means 113 In that case, a sound data acquisition means. Instead of the sound data and updating language model ID acquiring means 401 
which were updated instead of the updated language data 114, an updating acoustic model ID acquiring means. Instead of the language data reading 
means 402 for specification, the acoustic model reading means for specification, Instead of the language model construction means 403 for 
specification, the acoustic model construction means for specification. In [ have an acoustic model transmitting means instead of the language model 
storing means 1 1 6 instead of an acoustic model storing means and the language model transmitting means 1 1 7, and ] the voice recognition equipment 
10, It has an acoustic model update means instead of the language model update means 118, and an acoustic model update means should just update 
the acoustic model 102. 

[01 20]It is also recordable on a recording medium by making the voice recognition system in Embodiment 2 into a voice recognition program. In this 
case, the language data acquisition function which performs the same processing as the language data acquisition means 1 13 in the language model 
managing server 30. The updating language model ID acquisition function which performs the same processing as updating language model ID acquiring 
means 401. The language data read-out function for the specification which performs the same processing as the language data reading means 402 for 
specification, The language model construction function for the specification which performs the same processing as the language model construction 
means 403 for specification. In the software which comprises a language model storing function to perform the same processing as the language model 
storing means 116. and a language model transmitting function which performs the same processing as the language model transmitting means 117, and 
the voice recognition equipment 10, It becomes a voice recognition program by the software which comprises a language model update function which 
performs the same processing as the language model update means 1 18, and a verification function which performs the same processing as the 
collation means 101. This is the same even when an acoustic model is targeted. 

[0121]The voice recognition program recorded on a recording medium The software of the voice recognition equipment 10, The software of the 
language model managing server 30 may be recorded on a separate recording medium, may be recorded on one recording medium, and it may transmit 
to the language model managing server 30 or the voice recognition equipment 10, respectively from the voice recognition equipment 10 or the language 
model managing server 30. This Is the same even when an acoustic model Is targeted. 

[01 22]Wlth as mentioned above, the language model managing server 30 which was connected to the network according to this Embodiment 2. By 
acquiring the updated language data 114 and moreover acquiring ID of the language model 103 a user's voice recognition equipment 10. By being in the 
newest state, building the language model for the specification corresponding to a user moreover, and updating the language model 1 03 of a user's voice 
recognition equipment 10 via a network. The effect that the recognition precision of speech recognition can be raised is acquired without applying a big 
burden to a user. 

[01 23]By updating the language model customized for specification via a network according to this Embodiment 2. Even when a user uses several 
different collation means 101. the suitable language model 103 for the utilization time of all the collation means 101 is used, and the effect that high 
recognition precision can be acquired is acquired. 

[01 24] Embodiment 3. drawing 6 is a block diagram showing the composition of the voice recognition system by this embodiment of the invention 3. In 
[ In the voice recognition equipment 10 of drawing 6 601 is the user dictionary which registered the word referred to in the case of collation of the 
collation means 101, and ] the language model managing server 30, The user dictionary reading means which reads the user dictionary 601 with which 
the collation means 101 refers to 602 in response to the renewal Instructions 1 12 of a language model via a network, and 603, It Is a user dictionary 
dependence language model construction means which builds the language model depending on the user dictionary 601 with reference to the updated 
language data 114 and the user dictionary 601 which the user dictionary reading means 602 read. About each means and each model which were 
already explained, the same numerals are attached and explanation is omitted. 

[01 25]A portion characteristic of this different embodiment from conventional technology is having had the user dictionary reading means 602 and the 
user dictionary dependence language model construction means 603. 
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[0126]Next, operation is explained. The user dictionary reading means 602 of the language model managing server 30 reads the user dictionary 601 
which the collation means 101 of the voice recognition equipment 10 refers to in response to the renewal instructions 112 of a language model via a 
network. The user dictionary dependence language model construction means 603 builds the language model which is updated by the newest state and 
customized by the user using the word registered into the user dictionary 601, and the updated language data 1 14. 

[0127]Construction of the language model depending on the user dictionary 601, For example, the text in which the word which exists in the user 
dictionary 601 is contained out of the updated language data 1 14 is extracted, and it considers that this is a text for specification, and is carried out by 
enforcing the method of the literature 4 statement referred to by Embodiment 2. It is expectable that it is not registered by the original language model 
among the words of user dictionary 601 statement, but become possible to give a statistics value appropriate to the word which appeared in the 
updated text with the word to which the suitable statistics value was not given, and recognition precision improves by this. 

[01 28] Drawing 7 is a flow chart which shows the update process of the language model 103 by this embodiment of the invention 3. In step ST701, a 
language model update timing determination means (not shown), For example, suitable update timing is judged from the surveillance of the using state of 
the time interval from a user's directions or the last modification time, and a network, etc., and the renewal instructions 1 1 2 of a language model are 
transmitted to the user dictionary reading means 602 of the language model managing server 30. If the renewal instructions 1 12 of a language model are 
received, and the user dictionary reading means 602 progresses to step ST702 and has not received the renewal instructions 112 of a language model, 
it ends processing. 

[0129]In step ST702, the user dictionary reading means 602 reads the user dictionary 601 which the collation means 101 refers to via a network. In 
step ST703, the user dictionary dependence language model construction means 603 reads the language data 114 updated further. In step ST704, the 
user dictionary dependence language model construction means 603 builds the language model which was dependent on the user dictionary 601 from 
the user dictionary 601 and the updated language data 1 14, and stores it in the language model storing means 116. 

[0130]In step ST705, the language model transmitting means 117 transmits the language model depending on the user dictionary 601 read from the 
language model storing means 116 to the language model update means 118 of the voice recognition equipment 10 via a network. In step ST706. the 
language model update means 118 updates the language model 103 which the collation means 101 refers to by the received language model. 
[0131]In this embodiment, although it explains for speech recognition, if it is aimed at the pattern recognition which consists of a stochastic model 
showing the relation between a pattern and a symbol, and a stochastic model showing the appearance of the symbol, it is applicable similarly. 
[01 32]It is also recordable on a recording medium by making the voice recognition system in Embodiment 3 into a voice recognition program. In this 
case, the language data acquisition function which performs the same processing as the language data acquisition means 1 13 in the language model 
managing server 30, The user dictionary read-out function to perform the same processing as the user dictionary reading means 602, The user 
dictionary dependence language model construction function to perform the same processing as the user dictionary dependence language model 
construction means 603, In the software which comprises a language model storing function to perform the same processing as the language model 
storing means 116, and a language model transmitting function which performs the same processing as the language model transmitting means 117, and 
the voice recognition equipment 10, It becomes a voice recognition program by the software which comprises a language model update function which 
performs the same processing as the language model update means 118, and a verification function which performs the same processing as the 
collation means 101. 

[0133]The voice recognition program recorded on a recording medium The software of the voice recognition equipment 10, The software of the 
language model managing server 30 may be recorded on a separate recording medium, may be recorded on one recording medium, and it may transmit 
to the language model managing server 30 or the voice recognition equipment 10, respectively from the voice recognition equipment 10 or the language 
model managing server 30, 

[0134]With as mentioned above, the language model managing server 30 which was connected to the network according to this Embodiment 3. Acquire 
the updated language data 114 and, moreover, by reading the user dictionary 601 of a user's voice recognition equipment 10. By being in the newest 
state, building the language model made to reflect in details more about the word moreover registered into the user dictionary 601, and updating the 
language model 103 of a user's voice recognition equipment 10 via a network. The effect that the recognition precision of speech recognition can be 
raised is acquired without applying a big burden to a user, even when a user dictionary becomes large. 

[01 35]Embodiment 4. drawing 8 is a block diagram showing the composition of the voice recognition system by this embodiment of the invention 4. In 
the language model managing server 30 of drawing 8. 801, The user use text acquisition means which acquires the text which the user used in response 
to the renewal instructions 112 of a language model, The user use text storing means in which 802 stores the text which the user use text acquisition 
means 801 acquired, and 803, It is a user use text dependencie language model construction means which builds the language model depending on a text 
with reference to the updated language data 1 1 4 and the text stored in the user use text storing means 802. About each means and each model which 
were already explained, the same numerals are attached and explanation is omitted. 

[0136]A portion characteristic of this different embodiment from conventional technology. It has the user use text acquisition means 801, the user use 
text storing means 802, and the user use text dependence language model construction means 803, It is building a language model according to the text 
which the user used, and the text which the user used with reference to the language data 1 14 updated by the newest state. 

[0137]Next, operation is explained. The user use text acquisition means 801 of the language model managing server 30 reads the text file which the 
user referred to or described by scanning the file and directory which the user specified beforehand, in response to the fact that the renewal 
Instructions 1 12 of a language model. The user use text storing means 802 stores the text collected by the user use text acquisition means 801. 
[0138]With reference to a user use text and the updated language data 1 14, the user use text dependence language model construction means 803 
builds a language model so that recognition precision may become high. In construction of the language model using a user use text, the language model 
of user use text dependence is built by considering that a user use text is a text for specification for example, and enforcing the method of the 
literature 4 statement referred to by Embodiment 2. thus, since the user is making the character of the text which carried out reference or existing 
appearance reflect, the built language model can obtain a higher-precision recognition result including the linguistic character in which the probability 
which a user utters is high. 

[0139] Drawing 9 is a flow chart which shows the update process of the language model 103 by this embodiment of the invention 4. In step ST901, a 
language model update timing determination means (not shown). Suitable timing is judged from the monitor of the using state of the time interval from a 
user's directions or the last modification time, and a network, etc.. and the renewal instructions 1 12 of a language model are transmitted to the user use 
text acquisition means 801 of the language model managing server 30. If the renewal instructions 112 of a language model are received, and the user 
use text acquisition means 801 progresses to step ST902 and has not received the renewal instructions 112 of a language model, it ends processing. 
[0140]In step ST902, the user use text acquisition means 801 reads a user use text, and stores it in the user use text storing means 802. In step 
ST903, the user use text dependence language model construction means 803 reads a user use text and the updated language data 114. In step ST904. 
the user use text dependence language model construction means 803 builds a user use text dependence language model from a user use text and the 
updated language data 114, and stores it in the language model storing means 1 16. 

[0141]In step ST905, the language model transmitting means 1 17 transmits the user use text dependence language model read from the language model 
storing means 116 to the language model update means 1 18 of the voice recognition equipment 10 via a network. In step ST906, the language model 
update means 118 updates the language model 103 which the collation means 101 refers to by the received language model. 

[01 42] Although it presupposed that acquisition of a user use text is based on search of a specific directory or a file in this embodiment. The user use 
text acquisition means 801 will pick out a text from neither a file nor a directory, if a text is collectable. The text etc. which the user perused by user 
inputs, such as speech recognition, a keyboard, a pen, and OCR, or a browser may be used. 

[01 43] Alt hough the user use text storing means 802 presupposed that the text collected by the user use text acquisition means 801 is stored, It is the 
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same, even if a suitable means divides a text into a word or it stores in accordance with the standard of the user use text dependence language model 
construction means 803 as frequency about the word referred to at the time of modern construction, a word chain, the combination of the word which 
appears simultaneously, etc. 

[0144]In this embodiment, although explained for speech recognition, if aimed at the pattern recognition which consists of a stochastic model showing 
the relation between a pattern and a symbol, and a stochastic model showing the appearance of the symbol, it is applicable similarly. 
[01 45]The voice recognition system in Embodiment 4 Is also recordable on a recording medium as a voice recognition program. In this case, the 
language data acquisition function which performs the same processing as a language data acquisition means In the language model managing server 30. 
The user use text acquisition function which performs the same processing as the user use text acquisition means 801, The user use text storing 
Function to perform the same processing as the user use text storing means 802, The user use text dependence language model construction function 
to perform the same processing as the user use text dependence language model construction means 803, En language model storing which performs 
the same processing as the language model storing means 1 1 6, the software which comprises a language model transmitting function which performs 
the same processing as the language model transmitting means 117, and the voice recognition equipment 10, It becomes a voice recognition program by 
the software which comprises a language model update function which performs the same processing as the language model update means 118, and a 
verification function which performs the same processing as the collation means 101. 

[0146]The voice recognition program recorded on a recording medium The software of the voice recognition equipment 10, The software of the 
language model managing server 30 may be recorded on a separate recording medium, may be recorded on one recording medium, and it may transmit 
to the language model managing server 30 or the voice recognition equipment 10, respectively from the voice recognition equipment 10 or the language 
model managing server 30. 

[0147]With as mentioned above, the language model managing server 30 which was connected to the network according to this Embodiment 4. By 
acquiring the updated language data 114 and moreover acquiring the text which the user used. By being in the newest state, building the language model 
depending on the text which the user moreover used, and updating the language model 103 of a user's voice recognition equipment 10 via a network. 
The effect that the recognition precision of speech recognition can be raised is acquired without applying a big burden to a user. 

[0148]Embodiment 5. drawing 10 Is a block diagram showing the composition of the voice recognition system by this embodiment of the Invention 5. The 
acoustic model ID acquiring means which acquires ID which identifies the acoustic model which refers to 1001 In the case of collation of the collation 
means 101 In the voice recognition equipment 10 of drawing 10. and 1002, It Is a voice acquisition means for adaptation which reads ID which acoustic 
model ID acquiring means 1001 acquired, acquires the voice data for adaptation from the inputted audio signal, and transmits read ID and the acquired 
voice data for adaptation to the acoustic model managing server 20 via a network. 

[0149]1003 in the acoustic model managing server 20 of drawing 10 t he initial acoustic model before adaptation and 1004, The voice data for adaptation 
transmitted from the voice acquisition means 1002 for adaptation of the voice recognition equipment 10 is used, Carry out adaptation of the Initial 
acoustic model 1003 before adaptation, and an adaptation finishing acoustic model. An acoustic model adaptation means to match with ID transmitted 
from the voice acquisition means 1002 for adaptation, and to store in the adaptation finishing acoustic model storing means 1005, and 1006, In response 
to the renewal Instructions 105 of an acoustic model, ID which acoustic model ID acquiring means 1001 of the voice recognition equipment 10 acquired 
via the network is received. It is an adaptation finishing acoustic model selecting means which chooses and reads the adaptation finishing acoustic 
model corresponding to ID which received from the adaptation finishing acoustic model storing means 1005. About each means and each model which 
were already explained, the same numerals are attached and explanation is omitted. 

[01 50]A portion characteristic of this different embodiment from conventional technology. In [ in the voice recognition equipment 1 0, have acoustic 
model ID acquiring means 1001 and the voice acquisition means 1002 for adaptation, and ] the acoustic model managing server 20, It is having had the 
initial acoustic model 1003, the acoustic model adaptation means 1004, the adaptation finishing acoustic model storing means 1005. and the adaptation 
finishing acoustic model selecting means 1 006. 

[0151]In [ in this embodiment, acquire the voice data acoustic model ID used as an adaptation object, and for adaptation in the voice recognition 
equipment 10, and ] the acoustic model managing server 20, In [ build the acoustic model which performed adaptation depending on acoustic model ID, 
transmit to the voice recognition equipment 10, and ] the voice recognition equipment 10, Since the user can refer to the acoustic model which carried 
out adaptation when using the arbitrary collation means 101 by updating the acoustic model 102. higher recognition precision can be acquired. 
[0152]Next. operation is explained. In the voice recognition equipment 10, acoustic model ID acquiring means 1001 Is the user ID of the user who 
determines the acoustic model used as an adaptation object, and uses the voice recognition equipment 10. Acoustic model ID which the voice 
acquisition means 1002 for adaptation acquires the voice data for adaptation based on the audio signal 100 as an object for adaptation beforehand 
before use of the collation means 101, and Is read from acoustic model ID acquiring means 1001, The acquired bottom transmits the voice data for 
adaptation to an acoustic model adaptation means 1004 of the acoustic model managing server 20 by which it is connected via a network. 
[0153]In the acoustic model managing server 20, the initial acoustic model 1003 is an acoustic model before performing adaptation. The voice data and 
the initial acoustic model 1003 for adaptation which were received via the network are used for the acoustic model adaptation means 1004, The 
acoustic model which carried out adaptation is built and acoustic model ID received via an acoustic model and a network Is stored in the adaptation 
finishing acoustic model storing means 1005. [ finishing / adaptation ] A maximum-aposterlorl-probability-estimation method is used for the adaptation 
of an acoustic model, for example. 

[0154]The adaptation finishing acoustic model storing means 1005 stores the acoustic model by which adaptation was carried out to acoustic model ID 
by the acoustic model adaptation means 1004, and outputs an acoustic model with appointed acoustic model ID according to a demand of an adaptation 
finishing acoustic model selecting means. In response to the renewal instructions 1 05 of an acoustic model, the adaptation finishing acoustic model 
selecting means 1006 acquires acoustic model ID from acoustic model ID acquiring means 1001, and chooses and reads a corresponding adaptation 
finishing acoustic model from the adaptation finishing acoustic model storing means 1005. 

[01 55] Drawing 1 1 is a flow chart which shows the update process of the acoustic model 1 02 by this embodiment of the Invention 5. Processing Is 
divided Into the adaptation stage of the acoustic models from step ST1101 to ST1 107, and the updating stage of the acoustic models from step ST1108 
to STl 1 1 2. In an adaptation stage, the acoustic model depending on acoustic model ID Is built using the Inputted voice data for adaptation. 
[0156]In step STl 101, acoustic model ID acquiring means 1001 of the voice recognition equipment 10 Identifies the acoustic model used as an 
adaptation object, for example, acquires identification information, such as a user name. In step STl 102, the voice acquisition means 1002 for 
adaptation reads acoustic model ID, and acquires the voice data for adaptation Inputted from the audio signal 100. In step STl 103, the voice acquisition 
means 1002 for adaptation transmits the adaptation demand of an acoustic model to the acoustic model managing server 20 via a network, and 
transmits the voice data for acoustic model ID and adaptation to the acoustic model adaptation means 1004 simultaneously. 

[0157]In step STl 104, the acoustic model adaptation means 1004 receives the adaptation demand of an acoustic model via a network, and reads the 
voice data for acoustic model ID and adaptation. In step STl 105, the acoustic model adaptation means 1004 reads the initial acoustic model 1003. In 
step STl 106, the acoustic model adaptation means 1004 carries out adaptation of the initial acoustic model 1003 using the voice data for adaptation 
received via the network. In step STl 107, the acoustic model adaptation means 1004 is stored in the adaptation finishing acoustic model storing means 
1005 so that the acoustic model by which adaptation was carried out can be distinguished by acoustic model ID. 

[0158]In step STl 108, an acoustic model update timing determination means (not shown), Suitable update timing Is Judged from the surveillance of the 
using state of the time interval from a user's directions or the last modification time, and a network, etc., and the renewal instructions 1 05 of an 
acoustic model are transmitted to the adaptation finishing acoustic model selecting means 1006. If the renewal Instructions 105 of an acoustic model 
are received, the adaptation finishing acoustic model selecting means 1006 progresses to step STl 109, and if It has not received the renewal 
instructions 105 of an acoustic model. It will end processing. In step STl 109, the adaptation finishing acoustic model selecting means 1006 reads 
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acoustic model ID for adaptation from acoustic model ID acquiring means 1001 of the voice recognition equipment 10 via a network. 

[0159]In step ST1 1 10, the adaptation finishing acoustic model selecting means 1006 chooses and reads the acoustic model specified by acoustic model 

ID from the adaptation finishing acoustic model storing means 1005. In step ST1 1 1 1, the acoustic model transmitting means 110 transmits the read 

adaptation finishing acoustic model to the acoustic model update means 1 1 1 of the voice recognition equipment 10 via a network. In step ST1 1 12, the 

acoustic model update means 111 updates the acoustic model 102 which the collation means 101 refers to by the received adaptation finishing acoustic 

model. 

[0160]In the voice recognition equipment 10, as long as acoustic model ID acquiring means 1001 determines the acoustic model used as an adaptation 
object, it may determine a circuit transfer characteristic, the background-noise characteristic, the reverberant sound characteristic, etc. 
[0161]In the voice recognition equipment 10, although the voice acquisition means 1002 for adaptation acquires a user's voice data as an object for 
adaptation beforehand before use of the collation means 1 01 , It is also possible to perform adaptation of the acoustic model referred to in the case of 
the next collation in the collation means 101 acquiring and carrying out voice data at the time of collation, and inputting into the voice acquisition 
meanis 1002 for adaptation. 

[01 62]In the voice recognition equipment 10, the procedure of acquisition of the data of the sound for adaptation and acquisition of acoustic model ID 
may be reverse. 

[0163]In the voice recognition equipment 10, although the storing gestalt of the voice data of the voice acquisition means 1002 for adaptation was made 
into the voice waveform, The time series of the sound feature vector which carried out signal processing of the voice data, the code book code 
sequence acquired with reference to a sound feature vector and a vector quantization code book. As long as the frequency distribution acquired by 
carrying out the statistical work of them, the probability distributions acquired from frequency distribution, etc. are the gestalten which can be used for 
study of an acoustic model, what kind of thing may be used. 

[0164]A means to store the voice data for adaptation which the acoustic model adaptation means 1004 received in the acoustic model managing server 
20 is added. By updating the early model 1 003 with the stored voice data for much adaptation, the accuracy of study becomes high and the adaptation 
Finishing acoustic model which performs highly precise recognition can be built. 

[0165]Although speech recognition was targeted in this embodiment, if aimed at the pattern recognition which consists of a stochastic model showing 
the relation between a pattern and a symbol, and a stochastic model showing the appearance of the symbol, it is applicable similarly. 
[0166]It is also recordable on a recording medium by making the voice recognition system in Embodiment 5 into a voice recognition program. In this 
case, the acoustic mode! ID acquisition function which performs the same processing as acoustic model ID acquiring means 1001 in the voice 
recognition equipment 1 0, The voice acquisition function for adaptation which performs the same processing as the voice acquisition means 1 002 for 
adaptation. In the software which comprises an acoustic model update function which performs the same processing as the acoustic model update 
means 111, and a verification function which performs the same processing as the collation means 101, and the acoustic model managing server 20, The 
acoustic model adaptation function to perform the same processing as the acoustic model adaptation means 1004, The adaptation finishing acoustic 
model storing function to perform the same processing as the adaptation finishing acoustic model storing means 1005, It becomes a voice recognition 
program by the software which comprises an adaptation finishing acoustic model function preselection capability which performs the same processing 
as the adaptation finishing acoustic model selecting means 1006, and an acoustic model transmitting function which performs the same processing as 
the acoustic model transmitting means 1 10. 

[0167]The voice recognition program recorded on a recording medium The software of the voice recognition equipment 10, The software of the 
acoustic model managing server 20 may be recorded on a separate recording medium, may be recorded on one recording medium, and it may transmit 
to the acoustic model managing server 20 or the voice recognition equipment 10, respectively from the voice recognition equipment 10 or the acoustic 
model managing server 20. 

[01 68]With as mentioned above, the sound language model managing server 20 which was connected to the network according to this Embodiment 5, 
By building an acoustic model [ finishing / adaptation ] with the voice data for adaptation based on a user's audio signal 100, and updating the acoustic 
model 102 of a user's voice recognition equipment 10 via a network. The effect that the recognition precision of speech recognition can be raised is 
acquired without applying a big burden to a user. 

[01 69]By what the acoustic model 1 02 is updated for via a network by the adaptation finishing acoustic model which carried out adaptation to the user 
according to this Embodiment 5. Even when a user uses several different collation means 101, the suitable acoustic model 102 for the utilization time of 
all the collation means 101 Is used, and the effect that high recognition precision can be acquired Is acquired. 
[0170] 

[Effect of the Invention]As mentioned above, the acoustic model in which the acoustic model managing server acquired and built the updated sound 
data according to this invention, By transmitting to voice recognition equipment via a network, and updating the acoustic model which voice recognition 
equipment refers to in the case of speech recognition by the acoustic model which the acoustic model managing server transmitted. It is effective in 
the ability to raise the recognition precision of speech recognition, without applying a big burden to a user. 

[0171]According to this invention, it corresponds to the specific condition directed by ID from which the acoustic model managing server acquired and 
acquired ID which specifies the acoustic model which voice recognition equipment refers to in the case of speech recognition, Can raise the recognition 
precision of speech recognition, without applying a big burden to a user by reading the updated sound data, building the acoustic model depending on a 
specific condition, and transmitting to voice recognition equipment, and. By transmitting the acoustic model customized for specification via a network, 
even when a user uses several different voice recognition equipments, a suitable acoustic model Is used, and it Is effective in the ability to acquire high 
recognition precision. 

[0172]Accordlng to this invention, a language model managing server the language model which acquired and built the updated language data, By 
transmitting to voice recognition equipment via a network, and updating the language model which voice recognition equipment refers to in the case of 
speech recognition by the language model which the language model managing server transmitted. It is effective In the ability to raise the recognition 
precision of speech recognition, without applying a big burden to a user. 

[01 73]Accordlng to this invention, it corresponds to the specific condition directed by ID from which the language model managing server acquired and 
acquired ID which specifies the language model which voice recognition equipment refers to in the case of speech recognition. Can raise the recognition 
precision of speech recognition, without applying a big burden to a user by reading the updated language data, building the language model depending on 
a specific condition, and transmitting to voice recognition equipment, and. By updating the language model customized for specification via a network, 
even when a user uses several different voice recognition equipments, a suitable language model is used, and it is effective in the ability to acquire high 
recognition precision. 

[0174]The language data in which the language model managing server read the user dictionary, and was updated via the network with reference to the 
user dictionary with which voice recognition equipment registered the word on the occasion of speech recognition according to this invention, It is 
effective in the ability to raise the recognition precision of speech recognition, without applying a big burden to a user, even when a user dictionary 
becomes large by building the language model depending on a user dictionary with reference to the read user dictionary, and transmitting to voice 
recognition equipment. 

[01 75]The language data which according to this invention the language model managing server acquired the text which the user of voice recognition 
equipment used, and was updated. It is effective in the ability to raise the recognition precision of speech recognition, without applying a big burden to a 
user by building the language model depending on a text with reference to the acquired text, and transmitting to the above-mentioned voice recognition 
equipment. 

[01 76]ID as which voice recognition equipment specifies an acoustic model according to this invention, Acquire the voice data for adaptation from the 
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inputted audio signal, and the voice data acquired ID and for adaptation, Transmit to an acoustic model managing server via a network, and an acoustic 
model managing server, Using the transmitted voice data for adaptation, carry out adaptation of the initial acoustic model, and match and store an 
adaptation finishing acoustic model in ID to which it was transmitted, and. In response to the renewal instructions of an acoustic model from the 
outside, ID is received from voice recognition equipment via a network. The adaptation finishing acoustic model corresponding to ID which received is 
chosen and read out of the stored adaptation finishing acoustic model. By transmitting to voice recognition equipment via a network, and updating the 
acoustic model which voice recognition equipment refers to in the case of speech recognition by the adaptation finishing acoustic model which the 
acoustic model managing server transmitted. Can raise the recognition precision of speech recognition, without applying a big burden to a user, and. 
Even when a user uses several different voice recognition equipments by updating an acoustic model via a network by the adaptation finishing acoustic 
model which carried out adaptation to the user, a suitable acoustic model is used. It Is effective in the ability to acquire high recognition precision. 
[01 77]Accordlng to this invention, from the acoustic model managing server to which voice recognition equipment was connected via the network. When 
the acoustic model built with the updated sound data was received and the collation means was provided with the acoustic model update means which 
updates the acoustic model referred to in the case of speech recognition by the acoustic model which received, It is effective in the ability to raise the 
recognition precision of speech recognition, without applying a big burden to a user. 

[0178]According to this invention, an acoustic model update means from the acoustic model managing server connected via the network. The acoustic 
model depending on the specific condition of the acoustic model which a collation means refers to in the case of speech recognition built with the 
updated sound data is received, Can raise the recognition precision of speech recognition, without applying a big burden to a user, when a collation 
means updates the acoustic model referred to in the case of speech recognition by the acoustic model which received, and. By receiving the acoustic 
model customized for specification via a network, even when a user uses several different collation means, a suitable acoustic model is used, and it is 
effective in the ability to acquire high recognition precision. 

[0179]According to this invention, from the language model managing server to which voice recognition equipment was connected via the network. 
When the language model built with the updated language data was received and the collation means was provided with the language model update 
means which updates the language model referred to in the case of speech recognition by the language model which received. It is effective in the 
ability to raise the recognition precision of speech recognition, without applying a big burden to a user. 

[01 80]According to this invention, a language model update means from the language model managing server connected via the network. The language 
model depending on the specific condition of the language model which a collation means refers to in the case of speech recognition built with the 
updated language data Is received, Can raise the recognition precision of speech recognition, without applying a big burden to a user, when a collation 
means updates the language model referred to In the case of speech recognition by the language model which received, and. By receiving the language 
model customized for specification via a network, even when a user uses several different collation means, a suitable language model is used, and it is 
effective in the ability to acquire high recognition precision. 

[01 81] According to this invention, a collation means is provided with the user dictionary which registered the word referred to in the case of speech 
recognition, A language model update means from the language model managing server connected via the network. When the language model depending 
on a user dictionary built with the updated language data is received and a collation means updates the language model referred to in the case of 
speech recognition by the language model which received. It is effective in the ability to raise the recognition precision of speech recognition, without 
applying a big burden to a user, even when a user dictionary becomes large. 

[01 82] According to this invention, a language model update means from the language model managing server connected via the network. When the 
language model depending on the text which was built with the updated language data and which the user who performs speech recognition used is 
received and a collation means updates the language model referred to in the case of speech recognition by the language model which received. It is 
effective in the ability to raise the recognition precision of speech recognition, without applying a big burden to a user. 

[0183]The acoustic model which asks for the probability of an audio acoustical observed value series according to this invention. The collation means 
which Inputs an audio signal, performs speech recognition with reference to the above-mentioned acoustic model, and outputs a recognition result. The 
acoustic model ID acquiring means which acquires ID which specifies an acoustic model, and acquired ID are read, The voice acquisition means for 
adaptation which acquires the voice data for adaptation from the inputted audio signal, and transmits the voice data read ID and for the acquired 
adaptation to the acoustic model managing server to which it was connected via the network. From an acoustic model managing server, the adaptation 
finishing acoustic model by which adaptation was carried out with the voice data for adaptation corresponding to ID is received. When the collation 
means was provided with the acoustic model update means which updates the acoustic model referred to in the case of speech recognition by the 
adaptation finishing acoustic model which received. Can raise the recognition precision of speech recognition, without applying a big burden to a user, 
and. It is effective in the ability to use a suitable acoustic model and acquire high recognition precision by updating an acoustic model via a network, by 
the adaptation finishing acoustic model which carried out adaptation to the user, even when a user uses several different collation means. 
[0184]The sound data acquisition means which acquires the updated sound data according to this invention, The acoustic model construction means 
which builds the acoustic model which reads the sound data updated in response to the renewal instructions of an acoustic model from the outside, and 
asks for the probability of an audio acoustical observed value series, It is effective in the ability to raise the recognition precision of speech recognition, 
without applying a big burden to a user by having had the acoustic model transmitting means which transmits the acoustic model built by the acoustic 
model construction means to the voice recognition equipment which performs speech recognition via a network. 

[0185]The sound data acquisition means which acquires the updated sound data according to this invention. The updating acoustic model ID acquiring 
means which acquires ID which specifies the acoustic model referred to in the case of speech recognition in response to the renewal instructions of an 
acoustic model from the outside. The sound data reading means for the specification which reads the updated sound data corresponding to the specific 
condition directed by acquired ID, The acoustic model construction means for the specification which builds the acoustic model depending on a specific 
condition with reference to the read sound data which was updated. Can raise the recognition precision of speech recognition, without applying a big 
burden to a user by having had the acoustic model transmitting means which transmits the built acoustic model to voice recognition equipment via a 
network, and. By transmitting the acoustic model customized for specification via a network, even when a user uses several different voice recognition 
equipments, a suitable acoustic model is used, and It Is effective in the ability to acquire high recognition precision. 

[0186]The Initial acoustic model before adaptation which asks for the probability of an audio acoustical observed value series according to this 
invention. The voice data for adaptation transmitted from the voice recognition equipment connected via the network, ID which specifies the acoustic 
model which voice recognition equipment refers to in the case of speech recognition is received, An acoustic model adaptation means to carry out 
adaptation of the initial acoustic model using the voice data for adaptation, to match an adaptation finishing acoustic model with ID which received, and 
to store in an adaptation finishing acoustic model storing means, In response to the renewal instructions of an acoustic model from the outside, ID is 
received from voice recognition equipment via a network. The adaptation finishing acoustic model selecting means which chooses and reads the 
adaptation finishing acoustic model corresponding to ID which received from an adaptation finishing acoustic model storing means. Can raise the 
recognition precision of speech recognition, without applying a big burden to a user by having had the acoustic model transmitting means which 
transmits the read adaptation finishing acoustic model to voice recognition equipment via a network, and. Even when a user uses several different voice 
recognition equipments by updating an acoustic model via a network by the adaptation finishing acoustic model which carried out adaptation to the 
user, a suitable acoustic model is used, It is effective in the ability to acquire high recognition precision. 

[0187]The language data acquisition means which acquires the updated language data according to this invention, The language model construction 
means which builds the language model which reads the language data updated in response to the renewal instructions of a language model from the 
outside, and searches for the appearing probability of a word sequence. It is effective in the ability to raise the recognition precision of speech 
recognition, without applying a big burden to a user by having had the language model transmitting means which transmits the language model which the 
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language model construction means built to the voice recognition equipment which performs speech recognition via a network. 
[0188]The language data acquisition means which acquires the updated language data according to this invention. The updating language model ID 
acquiring means which acquires ID which specifies the language model referred to in the case of speech recognition in response to the renewal 
instructions of a language model from the outside, The language data reading means for the specification which reads the updated language data 
corresponding to the specific condition directed by ID, The language model construction means for the specification which builds the language model 
depending on a specific condition with reference to the read language data which was updated. Can raise the recognition precision of speech 
recognition, without applying a big burden to a user by having had the language model transmitting means which transmits the built language model to 
voice recognition equipment via a network, and. By transmitting the language model customized for specification via a network, even when a user uses 
several different voice recognition equipments, a suitable language model is used, and it is effective in the ability to acquire high recognition precision. 
[01 89]The language data acquisition means which acquires the updated language data according to this invention. The user dictionary reading means 
which reads the user dictionary which the voice recognition equipment connected via the network refers to in response to the renewal instructions of a 
language model from the outside in the case of speech recognition. The user dictionary dependence language model construction means which builds 
the language model which read the updated language data and was dependent on the user dictionary. It is effective in the ability to raise the recognition 
precision of speech recognition, without applying a big burden to a user, even when a user dictionary becomes large by having had the language model 
transmitting means which transmits the built language model to voice recognition equipment via a network. 

[0190]The language data acquisition means which acquires the updated language data according to this invention, The user use text acquisition means 
which acquires the text which the user used in response to the renewal instructions of a language model from the outside. The user use text 
dependence language model construction means which builds the language model which read the updated language data and depended for it on the 
acquired text. It is effective in the ability to raise the recognition precision of speech recognition, without applying a big burden to a user by having had 
the language model transmitting means which transmits the built language model to voice recognition equipment via a network. 

[0191]The 1st step that acquires the updated sound data according to this invention. The 2nd step that reads the sound data updated in response to 
the renewal instructions of an acoustic model, and builds an acoustic model. By having had the 3rd step that transmits the built acoustic model via a 
network, and the 4th step updated by the acoustic model which received the acoustic model and received the acoustic model referred to in the case of 
speech recognition, It is effective in the ability to raise the recognition precision of speech recognition, without applying a big burden to a user. 
[0192]The 1st step that acquires the updated language data according to this invention. The 2nd step that reads the language data updated in response 
to the renewal instructions of a language model, and builds a language model, By having had the 3rd step that transmits the built language model via a 
network, and the 4th step updated by the language model which received the language model and received the language model referred to in the case of 
speech recognition, It is effective in the ability to raise the recognition precision of speech recognition, without applying a big burden to a user. 
[0193]The 1st step that acquires the updated sound data according to this invention. The 2nd step that acquires ID which specifies the acoustic model 
referred to in the case of speech recognition in response to the renewal instructions of an acoustic model. The 3rd step that reads the updated sound 
data corresponding to the specific condition directed by ID, The 4th step that builds the acoustic model depending on a specific condition with 
reference to the updated sound data, By having had the 5th step that transmits the built acoustic model via a network, and the 6th step updated by the 
acoustic model which received the acoustic model and received the acoustic model referred to in the case of speech recognition. Can raise the 
recognition precision of speech recognition, without applying a big burden to a user, and. By receiving the acoustic model customized for specification 
via a network, even when a user uses several different voice recognition methods, a suitable acoustic model is used, and it is effective in the ability to 
acquire high recognition precision. 

[0194]The 1st step that acquires the updated language data according to this invention, The 2nd step that acquires ID which specifies the language 
model referred to in the case of speech recognition in response to the renewal instructions of a language model, The 3rd step that reads the updated 
language data corresponding to the specific condition directed by acquired ID, The 4th step that builds the language model depending on a specific 
condition with reference to the updated language data. By having had the 5th step that tranismits the built language model via a network, and the 6th 
step updated by the language model which received the language model and received the language model referred to in the case of speech recognition. 
Can raise the recognition precision of speech recognition, without applying a big burden to a user, and. By receiving the language model customized for 
specification via a network, even when a user uses several different voice recognition methods, a suitable language model is used, and it is effective in 
the ability to acquire high recognition precision. 

[01 95]The 1 st step that acquires the updated language data according to this invention, The 2nd step that reads the user dictionary referred to in the 
case of speech recognition in response to the renewal instructions of a language model. The 3rd step that builds the language model which read the 
updated language data and was dependent on the user dictionary, By having had the 4th step that transmits the built language model via a network, and 
the 5th step updated by the language model which received the language model and received the language model referred to in the case of speech 
recognition, It is effective in the ability to raise the recognition precision of speech recognition, without applying a big burden to a user, even when a 
user dictionary becomes large. 

[0196]The 1st step that acquires the updated language data according to this invention. The 2nd step that acquires the text which the user used in 
response to the renewal instructions of a language model, The 3rd step that builds the language model which read the updated language data and was 
dependent on the text. By having had the 4th step that transmits the built language model via a network, and the 5th step updated by the language 
model which received the language model and received the language model referred to in the case of speech recognition, It is effective in the ability to 
raise the recognition precision of speech recognition, without applying a big burden to a user. 

[0197]The 1st step that acquires ID which specifies an acoustic model according to this invention. Read acquired ID. acquire the voice data for 
adaptation from the inputted audio signal, and via a network. The 2nd step that transmits the voice data read ID and for the acquired adaptation. The 
3rd step that carries out adaptation of the initial acoustic model before adaptation, and matches and stores an adaptation finishing acoustic model in ID 
which transmitted using the transmitted voice data for adaptation. In response to the renewal instructions of an acoustic model, ID acquired at the 1st 
step via the network is received. The 4th step that chooses and reads the adaptation finishing acoustic model corresponding to ID which received out 
of the adaptation finishing acoustic model stored at the 3rd step, The 5th step that transmits the adaptation finishing acoustic model read at the 4th 
step via a network. By having had the 6th step updated by the adaptation finishing acoustic model which received the adaptation finishing acoustic 
model which transmitted and received the acoustic model referred to in the case of speech recognition. Can raise the recognition precision of speech 
recognition, without applying a big burden to a user, and by the adaptation finishing acoustic model which carried out adaptation to the user. Even when 
a user uses several different voice recognition methods by updating an acoustic model via a network, a suitable acoustic model is used and it is 
effective in the ability to acquire high recognition precision. 

[0198]The sound data acquisition function which acquires the updated sound data with the recording medium which recorded the voice recognition 
program according to this invention, The acoustic model construction function to read the sound data updated in response to the renewal instructions 
of an acoustic model, and to build an acoustic model, The acoustic model transmitting function which transmits the built acoustic model via a network, 
[t is effective in the ability to raise the recognition precision of speech recognition, without applying a big burden to a user by receiving an acoustic 
model and realizing the acoustic model update function which a verification function updates by the acoustic model which received the acoustic model 
referred to in the case of speech recognition. 

[01 99]The language data acquisition function which acquires the updated language data with the recording medium which recorded the voice recognition 
program according to this invention. The language model construction function to read the updated language data which the above-mentioned language 
data acquisition function acquired in response to the renewal instructions of a language model, and to build a language model. The language model 
transmitting function which transmits the language model which the above-mentioned language model construction function built via a network. By 
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receiving the language model which the above-mentioned language model transmitting function transmitted, and realizing the language model update 
Function which the above-mentioned verification function updates by the language model which received the language model referred to in the case of 
speech recognition, It is effective in the ability to raise the recognition precision of speech recognition, without applying a big burden to a user. 
[0200]The sound data acquisition function which acquires the updated sound data with the recording medium which recorded the voice recognition 
program according to this invention, The updating acoustic model ID acquisition function which acquires ID which specifies an acoustic model in 
response to the renewal instructions of an acoustic model. The sound data read-out function for the specification which reads the updated sound data 
corresponding to the specific condition directed by acquired ID, The acoustic model construction function for the specification which builds the 
acoustic model depending on a specific condition with reference to the updated sound data. The acoustic model transmitting function which transmits 
an acoustic model via a network, By receiving an acoustic model and realizing the acoustic model update function which a verification function updates 
by the acoustic model which received the acoustic model referred to In the case of speech recognition, Can raise the recognition precision of speech 
recognition, without applying a big burden to a user, and. By receiving the acoustic model customized for specification via a network, even when a user 
uses two or more verification functions, a suitable acoustic model is used, and It Is effective in the ability to acquire high recognition precision, 
[0201 ]The language data acquisition function which acquires the updated language data with the recording medium which recorded the voice recognition 
program according to this invention. The updating language model ID acquisition function which acquires ID which specifies a language model in 
response to the renewal instructions of a language model. The language data read-out function for the specification which reads the updated language 
data corresponding to the specific condition directed by acquired ID, The language model construction function for the specification which builds the 
language model depending on a specific condition with reference to the updated language data. The language model transmitting function which 
transmits the built language model via a network. By receiving a language model and realizing the language model update function which a verification 
function updates by the language model which received the language model referred to in the case of speech recognition, Can raise the recognition 
precision of speech recognition, without applying a big burden to a user, and. By receiving the language model customized for specification via a 
network, even when a user uses two or more verification functions, a suitable language model Is used, and It is effective In the ability to acquire high 
recognition precision. 

[0202]The language data acquisition function which acquires the updated language data with the recording medium which recorded the voice recognition 
program according to this invention. The user dictionary read-out function which reads a user dictionary In response to the renewal instructions of a 
language model. The user dictionary dependence language model construction function to build the language model which read the updated language 
data and was dependent on the user dictionary, The language model transmitting function which transmits the built language model via a network. By 
receiving a language model and realizing the language model update function which a verification function updates by the language model which received 
the language model referred to In the case of speech recognition. It is effective In the ability to raise the recognition precision of speech recognition, 
without applying a big burden to a user, even when a user dictionary becomes large. 

[0203]The language data acquisition function which acquires the updated language data with the recording medium which recorded the voice recognition 
program according to this Invention, The user use text acquisition function which acquires the text which the user used in response to the renewal 
instructions of a language model, The user use text dependence language model construction function to build the language model which read the 
updated language data and was dependent on the text. The language model transmitting function which transmits the built language model via a 
network. It is effective in the ability to raise the recognition precision of speech recognition, without applying a big burden to a user by receiving a 
language model and realizing the language model update function which a verification function updates by the language model which received the 
language model referred to in the case of speech recognition. 

[0204]The acoustic model ID acquisition function which acquires ID which specifies an acoustic model with the recording medium which recorded the 
voice recognition program according to this invention, Read acquired ID, acquire the voice data for adaptation from the inputted audio signal, and via a 
network, The voice acquisition function for adaptation which transmits the voice data read ID and for the acquired adaptation. The acoustic model 
adaptation function to carry out adaptation of the initial acoustic model before adaptation, and to match and store an adaptation finishing acoustic 
model in ID which transmitted using the transmitted voice data for adaptation, In response to the renewal instructions of an acoustic model, ID which 
the acoustic model ID acquisition function acquired via the network Is received. The adaptation finishing acoustic model function preselection capability 
which chooses and reads the adaptation finishing acoustic model corresponding to ID which received out of the adaptation finishing acoustic model 
which the acoustic model adaptation function stored, The acoustic model transmitting function which transmits the read adaptation finishing acoustic 
model via a network, Without applying a big burden to a user by receiving an adaptation finishing acoustic model and realizing the acoustic model update 
function which a verification function updates by the adaptation finishing acoustic model which received the acoustic model referred to In the case of 
speech recognition. Can raise the recognition precision of speech recognition and by updating an acoustic model via a network by the adaptation 
Finishing acoustic model which carried out adaptation to the user. Even when a user uses several different verification functions, a suitable acoustic 
model is used and it Is effective In the ability to acquire high recognition precision. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the composition of the voice recognition equipment by this embodiment of the invention 1. 
[Drawing 2] It is a flow chart which shows the procedure of the update process of the acoustic model by this embodiment of the invention 1. 
[Drawing 3] It is a flow chart which shows the procedure of the update process of the language model by this embodiment of the invention 1. 
[Drawing 4] It is a block diagram showing the composition of the voice recognition equipment by this embodiment of the invention 2. 
[Drawing 5] It is a flow chart which shows the procedure of the update process of the language model by this embodiment of the invention 2. 
[Drawing 6]I t is a block diagram showing the composition of the voice recognition equipment by this embodiment of the invention 3. 
[Drawing 7] It is a flow chart which shows the procedure of the update process of the language model by this embodiment of the invention 3. 
[Drawing 8] It is a block diagram showing the composition of the voice recognition equipment by this embodiment of the invention 4. 
[Drawing 9] lt is a flow chart which shows the procedure of the update process of the language model by this embodiment of the invention 4. 
[Drawing 10]I t is a block diagram showing the composition of the voice recognition equipment by this embodiment of the invention 5. 
[Drawing 11] It is a flow chart which shows the procedure of the update process of the acoustic model by this embodiment of the invention 5. 
[Drawing 12]I t is a block diagram showing the composition of conventional voice recognition equipment. 
[Drawing 13]I t is a flow chart which shows the procedure of the conventional speech recognition processing. 
[Drawing 14]I t is a block diagram showing the composition of conventional voice recognition equipment. 
[Drawing 15]I t Is a block diagram showing the composition of conventional voice recognition equipment. 
[Drawing 16] It is a figure showing the example of composition of the user dictionary 601 . 
[Drawing 1 7] It is a flow chart which shows the procedure of the conventional speech recognition processing. 
[Description of Notations] 

10 Voice recognition equipment, 20 acoustic-model managing server, 30 language-model managing server, 100 audio signals and 101 A collation means, 
102 acoustic models, 103 language models, 104 A recognition result, the renewal Instructions of 105 acoustic models, a 106 sound-data acquisition 
means, 107 The updated sound data, a 108 acoustic-model construction means, a 109 acoustic-model storing means, 1 10 An acoustic model 
transmitting means, a 1 1 1 acoustic-model update means, the renewal instructions of 1 12 language models, 1 13 A language data acquisition means, the 
language data updated 1 1 4 times, a 1 1 5 language-model construction means, 1 1 6 A language model storing means, a 1 1 7 language-model transmitting 
means, a 118 language-model update means, The renewal language model ID acquiring means of 401, and 402 The language data reading means for 
specification, 403 The language model construction means for specification, 601 user dictionaries, a 602 user-dictionary reading means, 603 A user 
dictionary dependence language model construction means and 801 User use text acquisition means, 802 A user use text storing means and 803 A user 
use text dependence language model construction means, a 1001 acoustic-model ID acquiring means, and 1002 The voice acquisition means for 
adaptation, 1003 initial acoustic models, 1004 An acoustic model adaptation means and 1005 An adaptation finishing acoustic model storing means and 
1 006 Adaptation finishing acoustic model selecting means. 
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J: 0 Mff -r 5^6©Xf-':.7-i fcCt 

Mff sn/cs-iSf'- >&mffr -s® 1 ©X f- f -/i . 

B^*-r;l/5£#^^S I D*lXffrS»2©Xf-2.:/ 

±iBm2©xf--;':/-eaxf#Lfc I Drfg^§n-g,!|$^^ 
mc*f)5ELT, ±iaill©Xf--:»7*-cmf#L/cMfr§n 
/cgfir' - ^? ffi-m 3 © X 7=- f i . 
±fB»3 ©XT- 7--CR^ttiOfcM»f 3#i:'-cwf§7'-* 

50 *Msu. ±si^M^mm^bfcmm'eT}i'imm-r 
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±12115 ©XT- jMW bfc-l-iS^7';l'^^ft L> ^ 

Jew ^ nfcmig^'- ^ -ssi i ® x 7^ i , 

±fB» 1 ©Xt- :7"-CB(f# L-fcMff § nfc-g-iST^- 3? ^ 
sl^5>ttlL'. ±iB^2©X7-s.:7--eKi5).mL.fcJL— !f## 

±iall3 ©X-7^ y :/-C«^L.fcssS*TVl'4, b '7 
-i'*/M^riM«-5--SS^4 ©XT- 
±^114 ©X •? L A:S^*7'-il'*^m L . « 

^S!ii©l^{c#Mi--S-lfS*7=^i'^> SftL/cB-lg^T 
j; WSxt 5 ©X T- y C i 4#M 

:^$nfc»iB7='- ^'^af^-r-sss 1 ©xt^ r^i, 

*<JffiL.fc7^+x h*K(f#-r^^2©X7^i.:7'i, 

gl^^fflL/^ ±iBm2©Xf--:'7'-eWf L-fcT^-^X hJCflc 
1? b fcKf5*7-";U^«m^ -5.^ 3 ©X f - -^^ i , 
±fB»3©XT--:':7'-C«iSL/tmii*7-';l'^> ^ h 

-e'*/My-c3iim-r-5»4 ©xt^ 5» yi, 
±IBII4©XT--j'7'-eillftofcB"iS^7'Ji'^^ftL/. # 
^®^©l^{c#M-r^-11§*f';i'^> SftL./cmB§-=ef^ 
J: (5 WSit 5^ 5 ©X 7^ 1? ^T* i 4 W^fc c i *#iS; 

[f«*^ 2 8 ] ^^^m^^Kt) u . $i^©-ts?e9^c8i 

±iBll 1 ©Xf" :/-CS?f# Ufc I D *^»tH t . A;tl 3 

m<o^^^-mmm-r?>m2 ©xf- t/i. 

±fB|g2 ©XT :7*r'EHa t/catE-fbfflO^I^T^"-^?^ 
^^WS^f'Vl/?:. ±iBII2©XT--;'7-CjlimL/cI D 
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{CS*j£f^W-Ct&MT-503 ©Xt" 

IBH 1 ©x-f-"^ •y'-^m.nLft. I D*S»L, I 
D{c*fjS-r a®j£{M»**^*f=;l'*. ±ffil|3 ©x^ 
f L-Cl,^-S®J5L4bj^^?^^»*f=';l'©>ti3&5 
L/-C^^5^mT^4©XT- -^^ , 

±ia»4 ©X ^ y^-cm^m 0 fejacE^t?^*^-*-?';!' 

4-^5, F- '7"i'*/M.rjilM-r-2>^5©XT--:' 7'<!:. 
±iBll5 ©xf- 7"-ci^L'fc5tjE:{bj^i5^##-=ef'Ji'^ 
10 ^L,. «|S^ai©^{c#M'rS^*f';l'4. S^L 
fc®j£{ttlr^#»*f^Jl'iiC j; «3 Mff-T ©X^ 2» 

-'l'*«^T^l^#*T^Jl'«ftm«g<!: . 
±fBW«*f^,'l'««^tg*3«^Lfc*W-=eT^;l'?:, 

mmw 3 0 ] ^^m^^x^ u . miijtj©ffi3^5i^ 
*f BM^ V tammi^x' * -p r . 

L.. ±iBM^«^W^Sa»©KI{c#M-rs«B*7';i' 

^. §fil/?cmig-tT=;Kca;f5Mff-rs-l-S^f-';i/Mff 

f ^ - 5f 0 oI«e&iB«i*i#o 

[i»*3S3 1 ] l^^fi-^<&A:^3L> ^^^©^sa^i^ctl 

mm ^'n i'' -7 A a» u fci B»j«ft:-c * -p -r > 
50 ^m'f:7')i'Wmm^i^iix, ±iB«^*T;i'^# 
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±^mm^m'e7'}v i Dm^mm^muLtt i orfg^ 
±iB#S[^w#s?-r" dfK«?^m I'Umiimiff-iiiL'tcmi 

^> sit bfcwap^'TJWc J: f5 mm-r^^^^jiywm 

±fBM^««g35S#?^^^©|?g{C#MT.SmiS-=&f';l' 
f - tS? nI«t^clB^iJ«^o 
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10 

V. ±fBM-^Mtfe!>s«^ai©^CC#Mt-Saig*f';V 

m i €r*«S -es W^^IS^-C! A^IB«ibfc3 > 
f :z - tSf ^*IR nI«gfefB«i«i*. 

^^rn^mv. ±13:2. --^mm f - ;^ h BXf##»fe*^BXf# 

L/, ±iBM^M*l*^*l'^S!ii©^{c#M-r^wi§*7=-Ji' 

[Mmm 3 5 ] ^^mn^xti l . ^^<D^wmj:m 

7* n -7 A *iB» L fcimmit^-c r , 
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[0 00 2] 



[0 00 1 ] 

W*= a r gma xWP (W I A) 

fc/c L > p ( w I A ) ^m.m^!i> 6ci: j,mnmm-c $> ^ 

*Cr--^'l'XCD^*fflt!.r> P (Wl A) » 

P (W I A) = P (W) P (A I W) /P (A) 

[0 004] c c-e, Sa*:^:^{b^-5.w**a&S^ ★*#^/5:t,^/cs?) 
Jc. ^a^s-c«fe^p (A) »IStSM^Mi!^cSWi;c«^* -r^cfo-^, 

W>K = a r gma xWP (W) P (A I W) 
CCV. P (W) *^^2>St**'?'jt'*1-g*f JVil^ 
iyt. P (A I W) 4-^^Sffi^*7»;l/%#aiS*7'Jl'il^ 

[0 005] lf^^aS{{:*jt^Scn6(Df^«W&*-5*Jl' 

[0 00 6] ctiib<D:fT&(Dmmit. mtf rw^isi^ 

©S^ (±, T) J L. RAB I NER. B. H. J U 
ANG. -S-^^i?. 19g5i^> 11^. NTTThV^" 



^p(D^-f)\y (^-tT^Jl/. Sfi-tT^Jl/) t<Dm-^i 

[0 00 3] M^MS«nfl©^^j7 U-Atf>htj:^^ 
m^^^i' l-}mmnA= [a 1 a2 : : an] Hfifb^ 
^Stifcmm^iW^ [wlw2 : :wk] (k{i#IS 

r^mmm^mM-r^mt. a^itt^p (wi a) ami^ 
(1) 

(2) ^©J:^{C»#!fe^S. 



"e-r^Vi 4b W: 



1 9 97^. 1 Ijg^ Bg^ 

[0 0 0 7] Ctlh<DymiCisi,^X. *7""Jl'%fflRT-5 

P (w 1 . . w. k) 

= P (w 1 ) P (w2 I w 1 ) . . P. 
%P (wl) P (w2 I wl ) . . P. 
[0 0 0 9] £:©J:'>(c:^S-?-:t^y^ h;£flH,iT, -en^ 
n©*l§©tiJ^m*4iKt1-W5(:}t^-r -S C i {c J: o-C . 

^*€:fllt,^!fet,=>:^r^*fcj:b'^rii5i^^^S*f#^«f§ 

*:S:-c»^^©4,SM6*>©^©Tt-=1^;^ h^^fiJL 

fc^n^n©#fe^misi^«-r.s. c©#is«. fh^ so 



(2) 

b-r -5 

(.3) SC©<fc5{C)a:5, 
(3) 

fjKD^-i ^ ^ - 4? ^ , W^^T^Vl/yOS^WT-"- 

[0 00 8] Pl««c, Sig*7=;i'©mil-c». »fF^-^# 
IS©»*SacL^©f-+:^ ■l-ii'=&7';l/©afifc 

fie-or. •e4i^ti©i%K^^i§*«is-r-5#M©ffi3i-r 

n= 2 ifel^/ct# (-'•^-T y^Am^^T^Jl^iPfti 
ti%) . P (W) W (4) S©J:5fcia^H3n.5. ni' 

7AKfi-tf-';l/©A^^-^tJ, h7=-'-^ 

rt©R«-rsnmii©«K*^e>Ji^sn.5.o sii^T^^i' 
©«i^:^SB. S:fi«;2(c*5t,^-ri¥«i«;ia$^a-ri^.S„ 



(wklwl. . w. k-1) 
(wk I wk- 1 ) (4) 

[ 0 0 1 0 ] 0 1 2 «±iES;fi^ 1 {CPg^$ti/cti£3fe©W 
^^^g©«S£%^-r:/o->^'a-C*5. S12{cfe 

i^r, 10 1 1 0 0 ^Ktih'^^m^hxm 

lOA^mtst^m^^m.. 1021 



(8) 

13 

m^^^ 1 0 1 *s^?sig^^^i^{c#M-r smis*-?^;!' 
[0 0 1 1 ] 'Aicm'^ic-^i^rmmt?). m-^^mi o 

1 J^"1f©#^ft-^ 1 0 0 ^AJjL, 1 

0 2ao'«is^7'-'i' 1 0 3 ^mmo-z. ^^mm^kmf 
ovim^m 1 0 4*tB*-rSo «tB*7==;i' i o 2 a 

©•c*?)> -r^cfc)*., w?&©w^wjjcsis'jffl^?ij©ffl* 

[0 0 12] mi3u=^^m^ioo=s:At)vxmim 
* 1 0 4 *f#.5fi»©*?&^^^a©^jii*^-r n - 20 

>^7-';':7*ST 1 3 0 liCfcl^T. A;^ 
$tlfc#Mt#l 0 0«A/'D^^Stl-C7'^i?c5j;l-« 
-^i%-S>. Xt--^:/ST 1 3 0 2(C*>i,^r> f'^i^J^JJV 

[0 0 13] J5^^ur:/ST 1 3 0 3«:*jCir« 

hJl'»^#M-^^Jifflici:0^i?-t7'^L' 1 0 2 iM-^ 

©^^^j*a;^;-r5«**s*j&6n-So x7=-»yr^sTi 30 
3 0 4{cfcur. -en-eti©isii<i^«3 ^{cmigM^ 
mmicjz-^x. 1 0 3 iM^snmig^'jotn 

t^r, *n^n©^i»<5i*i*>6S^>3i^i&^Blli%s»;L 

■rs!^*i 0 4^f#s, as. mhm.wj:mmm^t 

[0014] ±i2:?^i*(Cj; OWsSSn/cW^g^f^JbRO' 

[0015] s-r> ^we-rjv^mftits-a^m-^ic'o 
i.^xnmr^, 01 4w±iB5tS5i(ci§^§nfc. i^ip 

A;tJ-r^*^m-^l 0 OJcSstbr^fP^rT-'Jl/^aiE^-ti- 50 



iRF|g2 002-91477 
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€.fc&{c. IfJJSI^S^f'Jl' 1 0 0 3, S^^T^JUjatEYt 
1 0 0 4 , ajE£;{tPr^?f^-tf=;U 14 0 1 ^m-s 

ctt. ^^m^ 1 0 0 ■fy^ms^^rji^mt^it^m 1 0 0 

4SDfM^#iaiO lfCj:f5atR3n-5Ci-C*So 

[0016] ;?:{cH 1 4K^-r^^is^g©i6mco 
i^riSBj-ra. i^Sf^T^vujfflS^t^®! 0 04«. 

©^^tCJD?SlL.fcjai£{fc«#^ <^^m-^l 0 0) i 
WM'Sm'er'fl 1 0 0 3*^6, M^«^*f^5t*fi^ 
iSJSSWW^f'^H 0 0 3 ?r®JS{tffi#^{C 
3ilS'fb§ii'> SSjS^b^^^lff^^JH 4 0 1 4f#^. « 

^^•r;u©®i£;ft::^iaic-:3i^r«. 3<:K3©7*(c^§ 
*a-ci,^-5. 0 1 ^^«-^i 0 o^A:^ 

V. m&m^^'tfji' 14 0 1 slcj^wk^t^vu i o 
3*#ML.t:. 0 4%a:^-r 

-5.= 

[0017] '^xicm^mmm^:^—^i)mmic^-r 
^Jt^ic-oii-cmBj-rs. SI 5«±gES:«i{cgi^s 
tifc > :z - if ^»dsiijjn $ nfcfie*©#^i§!iigg©« 

fiS^^-T'T'Oi' e'Sr^.S. S15(C*j(,^r. H12<b 

[ 0 0 1 8 ] ^ 1 6 tf3S«6 0 1 ©fll^M^^-T 

El-C*)^, :x-ifj^»6 0 ltt^^$ti^cl>mi§. M!^ 

11©— K-C*>5„ 

[0019] ^j«CfC^ 1 5 t,Cm-r^^m^S<DW}mC':> 

i^xmrn-Ti,, m i 7 K3.--tfjsii6 0 1 *simisn:fc 

§e*©W^S!ii^!!!:a©^lli*m■r ^n-g^-f-br* 
•S. 01 7(C*Jl-^-r. E113iM^cS*a, ;^^-;':7'S 

T 1 7 0 4(Dmmm-^mmi.cisi,>'c. sig^-rvi' 1 0 3 

tzL—^^me 0 1 €r#M-r-5;fc&K. :x—tf|#»6 0 
1 {C^S+ifc#i§35U^>ftm^Bfcm 6n5 £1 it? 

[0 020] :3.-1fJS#6 0 1 {C^Sn/c^igtJ. ® 

a^c@i^W*(cj;or, ffi:g©^fi?iji®^Bj*fei-r 

■5.0 miS©m^f^*5fetfr^im^©a^fcj: 

w i iw j {C»3iStlS:3L— tfg!«a^#^wu s e r 
CDBt^P (wuserlwi), P(wj Iwuse 
r) ttC—MBi^^. 11g*7=;l':^#©{t**U K^c-S 

[0 02 1 ] L-A^L, HI 4RC^m 1 5 (c^-r^^M>^ 
mscommxii. ^^K^Wi&S/cfeK:. #^fi#i 

0 0 tm!tim^^m'^7'J\y l 4 O l ^f^JiSL/ciJ , :i 

— tf^#6 0 1 Jc^li^^Mt-r^cifci-o-r. 9* 

3{»SW»-=&f*JH 0 2 . mig^f'Jl'l 0 3*gi5.*:3^^v 
[0 02 2] JL— !fS^»6 0 1 '^#^*l&»L'fc 
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[0 02 3] $e>tc, ±IBOj:'5(C:^7;:^3?-7WX34T,fc 
^•t-?';!' 1 0 2SDtm^*7=;P 1 0 3 i»5£©H3^ 

M^^K 1 0 1 C ©:^7 X ^ -7 ^ X O/t^lS-t •r'iV 1 

0 2 :RC)fmig'=e'^;i' 1 0 3 **ijM-r 5 i . mwm&t/iiSi 
[0024] ti<Dfc^. m^^t^m^'prnmrnmrncom 

^•6 0 1 ©MiffcML-. h •7-i'*/M^-r3##4 

ftti*M«Lfci^x7-A*5^ m^immw- 1 o - 2 e o 

9 6 0#^«OJ:5{c3EBg$tirt,>S. L*>L. ±iB<& 

5C<i:K#«L/-C*iP,-r. ^•t7';H 0 2©^^|^^C>'^• 
^->f»«{CM■rS•^^f'J^{C3Sffl■r-5 C <!:*St?#&(,». 
[0 02 5] 3 aiM*-r;H 0 3 ©Mfffcfci^r 
tf©a^#lgS5[*^iij!ia-r-2><h. MW-C^ct^^lO 

fST«. !f#»6 0 1 ^mm^bfcmm^. mm 

tHJiSi^P (wuseriwi), P(wj Iwuse 
[0 02 6] 

[«H^j&s»^UJ:^<i:-r-g.»a] Se*©#?Siga^«3: 
jy±©J:5{c«fiS3nTC^5©T. ^ie»]e*iifa&-5^ 

ast>(cW^-^r-r^l/-?5-l-ii*-r :^ X V ^' xr S^fc, 

[0 02 7] *fc, :x— lfC<!:{C:«;X*v-fX3n}fc*^ 
[0 02 8] 56{C. ^-y hV-~-t>=S::rthtci3^di-7^ 
[0 02 9] 3 JL"1f#»'^©3IM^*3iiSn-r.5 <*: 

[0 03 0] c<D§imit±m<Dj:'7rj:mm^mm.t^tc 
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> f * ^r^*m 0 wfiB&t^iii^^ff 5 c i 4 Bfifj i 
10 [0 0 3 1 ] 4^ V h'7-i'=&:A-L'rSi^-rsci 

[00 3 2] S 6{C, :2.— tf3&»6f#6nSiSS-?>7=-=^^X 
[0 033] 

^•xf-A». #F##*A:bL/. l^?^©#Sge<jifellSiJffi 
3g^i©Sft*:Sr*8?>S WIS -t L.r#^^^5£?f 

«ffi■^^->'^-^?rm/c^>©oc*^^,ir« JifB*SP-t7';i'*g 

[0034] C©»HJ{c«S«^^i6S^X7-Att. 
M-rS«^-=ef^;l.;£!^^-r-5> I D^HS{f#L. mWOfc I 

[0 03 5] c(mmicm^^^mmiy:^7-Mt. 

;U^±fBW^^18tlgfc:^mL> ±IB^^^^SIg*5, 
50 ^^iIi^©|^tc#M-rs#iS'=e-r-'V4. ±iBwii*-r-'Ji/ 
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[0 0 3 6] c(o^micm?>'^^wmt^:^^Mt. mm 
M^s#i§*-rvu*#^-r5 1 D^mnv. mm^tc i 

[0037] C©«BJ(ci?^^^^igg|j/;^7-Ai3:. 

[0 038] C©^H^{C^S«^^^->X7-A«. i-fs 

So 

[0 03 9] C©l6HJ{c^^^^|ll^~>;^;7-A}3:. 

m'^f)i'^mmri> I D*«Mb. I DJc^fjE 

^•=&f^;l'©iti*>63HRL'-Cgs^a L . ^> y h -7 - i' ^ 

jKPf-rs*>©rs>s. 

[0040] C©f6WfC^SW^^SJilS», #^©# 

gW^c|gi'jfiij^5ij©m^^^«t)S#^-^rf';ui, WWf 

emi^i^*m;^-rsM^^si*mfc«>©(cfci^r. 
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[0 04 1 ] ^<Dm^i,m:h^^vm^\t. ^m'kT' 

sn/c, M^^S3&5W^^^©^K#M-rs^^T^;i' 
©#^^{c«#Lfc^^r^;l'%Sftl>« ±^M^^ 
S/&^#^^^©IS(c#M-r€.#^^7";P4. smt/fc^ 

[0042] ti(imm^%i>^^ms^iU. ^mm 

■r-5M^#©i*«^fcfc©{c*ji,^t:. ^-jw-ii^ 

iaRS^#®*s^mii©^Je:#M^smfi*7'-'U^. S 
^«;^/c€.©-rS..2.. 

[0 043] c(j>mm^i>^'^mm^.kt, mm^^y' 

©#^ffic«ffL/i:mf§^7^;U4SML.. ilBM^^ 

ig-t ■r'-'KC J: Mff-r S ^> ©-C$> So 
[0 044] C©^M(C#S*^^iSl^g«. M^^S 
*SW^®©^CC#M-rS*^:&i^L'/cJL— 

ft U /c#iS*7^;Kc J; 15 Mif-r S *>©-t?* S o 
[0045] C©#6H^K^5^^^^J|g«^ WiS*7= 

i?L/cKfg^'?;i'^S«u. ±ieM-^^®*5^?s^MS© 
sir-rs^>©-cabSo 

[0046] C©|E6DSiC#SW^^iggtt. W^©« 
W«%tili'JfilJ^^J©li***ji6S^^*7'jui. #^fi 

wm^^mtithm^^mt . ±ia^*^;i'*!RFS 

#^7^> I Dmf#^m*3g?ff Lfc I D^feKa^ffiu. A:^ 
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[0 04 7] c<D^?^^c^^-tSP*f^;^es•9•->'^l3:v 

[0 048] CCD^HJ(C^S#«^7'JL-'giEl1?-->'t«. 
[0049] C©^l9{C^S*aP*-7=';V«ai?--/>'». 30 

_hiB*^^a!^a*$^^^o^{c#M-ra^*f*>'i' 

*#s-r€) I D^^fiL. ±iBjais{kffl©«^7-'-3?^ 
fflt^riiBlTffi^^f^ji'^ajS^bL. ajSiti^i^'^iP 

*/M/t:±IBW^^^*|g*^?.±fBI D^Sftb, Sft 40 
[0 05 0] C©^HJ{c:i5&6Kf§*f';l/«fa-y-->''S». 



2002-9 1477 
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[0 05 1 ] t©#6Bj{c«^#fg^7=;i^a-y--/-?ia, 



■t-f'^l' I DM^^®^:. ±iBMif-11g^-?'-»l' I DHXff^ 



[0 05 2] c<Dmn^m.^mik^'f)Vum^-i^\t.. 

[0 05 3] co^gi(<:#s#fg•^rf^;^ttffi■^^->'^*^3:, 
- ^/M^ r^^s 4T,fcif^^^iig©aL— u 

[0 054] c<Dmmi>cm^^^mm-:mu, ^^m^ 

^Xtsb. W^©^#W^clli«*^J©il****^» 
»•=ef*;^J&#MtrWf^iSii^^ft-^ mMm^^^tsf 

sfe©{c*jt^T> Mffsn/c^sp7^-^f*ix®-rsmi 



(12) 

21 

[005 5] c<mmiicm^^^^-^u. w^m-^ 

SMlyfc#S*'r;i'{cJ:0l^t-.SIg4©;^^-^ 

7"i^<i^fc^>©t?*^„ 

[0 05 6] c©fgBjfc^^w^^si:^«. wmi^ 

=&Xt}L. #^©W»efJi5:»Jffll^J©«t***&-5W 20 

■2>€>©fc*ji,=.r, Mffsnfc^^T'-^'^rixff-r-siii 
©i^fc#jis-rsi«*f';i/%iit3£-r€. I mfm-r?>m 

2 ©y^ 7- > ±fBll2 ©X -f y y'-cm^ b/c I D -e 

ixf# Lfcmm^tiftmm^- n *ti*tti-r» 3 ©x^ 

fiHlf ■Sll4©X7^ -y ±iB»4©X7=-f 30 

(D:^f"jy't. ±f B0 5 © X f - 7*-c jilft L- /c#S^ 
-'t'^rSftL/. #^^.^©l^iC#M-r-2>^^7'-'t/€> § 
M L/ fc^S't'T^l'fC <fc 0 jggr-r -5* 6 ©X »^ 7" i 
^fcfe©-cab-S„ 

[0 05 7] C<JmmiC%^=^^mJTm\t. 
%A:^L.. mii5i|©m3gffi***«6.5m^*^;i'4#M 

ur^^Mi^^tfi^ IS^*Sl|:%a::^-r.5 4>©{c*3t^ 

#i§*7==;i'^}i^*§W-c. «fS^l^©|^Jc#M 4o 

■rs«is*7'jb*#^'rs I D*a(f#-rsii2©xf y 

±iBll2©X-f--?:7'r'mf#L/i: I DrJi^§n.S 
KS^dKLT . JJB^ 1 ©XT- >'-CHXf#OfcM 

if3nfc-g8gf'-df*^*m-r03©x-?^-jr:7-i> ±m 

» 3 ©X -r- 2» >^-cK^?^ tB L fcM»f § tifcmiST'- a? ^# 

4©X7^-;;':/i. ±fB04©x^-:.:;^-r«llL.?t:mS* 
f';i'*. ^> h ■7-^'?:/^ur^fi■r•5m5©XT■y 7* 

i . ilBH 5 © X -r- y'-CWm h fcwIS* fJV^^m 

b. W^^l^©^ic#M-rs#ig*7';u*. SftL/fc# 50 
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ig* T'^i'ic J: 0 ESf-r Sll 6 ©X 9^ r^i ^fll^fcfe © 

[0 05 8] c<DmMim^«^wm^u. wwt# 

iite^€rta;fj-rs*>©fc*jc^r. BUfsnfcmigf'-^? 
*mf#-rssi 1 ©X'T >^<i:. SR-t^-'neiffg^^s 

2©X7=-f T^i, iiamiCXf-'j/r/rBX^L/cjgffS 

tifc#i§-5*- 5f u . ±1311 2 ©X ^ -^-cm^ 

©XT^ -^^'i, J:iEII3©X7=-f 

* ha- ^i'^/M/ri^fi-r ■2.114 ©X7^ i>:7* 
±IB04©Xf=- r^t?amL.?i:miS*f'Jl'%^« 
#^^a©^{C#M-r-Smi§^T';l'^> SftL'/cM 
tc J; Mff t- H 5 © X 7^ 7° i ^ m it © 

[0 05 9] c©^?^{c^.5*^^iS:^aw, 

orW^^^^m^ ^^^lg:^tti;^»-rs^©{c*5i,^ 
-r, MifSti/i:#f§f^-^Sfi&Sif#-r-5.01©X7=-y:/ 

1f*5fJML/fc7-+X h4aX»r.SII2©XT--3':7-t, J: 

^ 1 ©X :?-cB?»L.ft:Mff snytms^" 

<;^aiU. ±IBII2©X7=-5':7°-cmf#L/-c7"+x hfc^iSci? 
l//cmS*7'.'l'*«l|-rS^3©Xf--i':/i. ±ffi||3 

©x-f s'^'-cflsaiLfc^^f';!/*, 

L f j^ff-r ^ii4©xfs'7'i, _tmm 4 © x 7" 

■llg*7^;L'^. S«Lfc#lg*7=;KCJ;«3Jg»f-rS»5 
©X r- f i *>©-r* .So 

[0 06 0] c©^Hg(c^.5,§^^^:3^js«. ^^m^ 
^Xt> L . *?^©«»«^=ciliijfit5^?rj©jt*4*2&.5 W 

5^)©fC*Jt.iT, ±iB^-=67'Jl'?:#^-rS I H^WM 

■rsili©x7--^r''i. ±iBiii©xf--^7*rmf#i^fc 

©X-f--:>7'i. JJB»2©X7^-;>'7'-CSIML/£:jSjS'ftffi 

mtb, 3if£;fb?^^#S-=e7=;V^. ±IBII2©xf-5':?* 
■cjgUi b I D im^n^-y x^m-r^ H 3 © x 7- 

X±Mm 1 ©X 7^ 7"-r-mf# U I D L . Sft L 

/cl DK^SffS-rsajCS'ft^^?*^*^*^;!/^. ±iB03© 

x-r r^T?^»iLTiiSjij£;;'fti^*5^#iP*7==;v©4i*^^ 
msRhxm^}^t^A(0:^Tv:fii. ±iBSI4©X^y 

^ft-LXmi§-r^m5(D:^fyy't, ±iail5©X7--;' 
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[0 0 6 n CCDIEgHJKI^^W^^l^T-Di^^A^riB^ 

[006 2] caymmicmi^n^m^yu if=yj>.^um 

[0 06 3] C(D|6B^(C^S^?e^:7-a if'yM.m^m 

ji/ 1 Bmmmmmi^fc i D-ejgm$n-Si|$s^(c 

±IBM^ti«i*s*^^SIs©^(c#M-r-S^SP 50 
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[0 064] C©^Hjtc^^#^^r7-pi i^^A^ta«i 

±iBSis*-f-vi'%#^-r^ I D^M#-rsK»f«H 
^f'ji' I Dmnmmt. ±mw.mmm'&r}i^ i Daif#ii 

\-V'~^-^-S\hxWmt^mM'^'fy\^mmmmt. ±fB 
eM^^tl*sW^M!^©^(c#M-r-g.gi§-=&f^Vl'?r. S 

*j|^s-a-.?.4>©-c*So 

[0 06 5] £:©^?§{C^SS#^^.ife-7-Pi5#-^A>&iB«i 

■^Ktih. #i§^J©l±i^tt***8&SwlS*7';i'i. # 

-HS^T^-il/MffJg^^^Wr, ±13:2.— !fS»«;&S 

Hbfc-i-ii-^eT'-'V*, ^^5; ^•7"i'?^/^Lrj||^it-■5■l• 
li* i , ±f ems* f^Ji^jitm^tfe^^jii^ \^ 
fcrnts-tf^ji/^smL, ±iBM^^tg3as^?&^^©Ktc 

■r s lis* T^jn^iitg i *II3^ 3 -a- s ^b © -r* s . 

[0 06 6] C©#6HJ(c^S^|&^^:7'o A4ia«t 

^A:^)^, *fi^J©tiiiSfil***26-SBlS*7'^i'*#M 

^a-iffijffl7=-=^^x hmf#m«gi. ±fBmi§7-"-^faxf# 
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[0 06 7 ] c©^?i{c^^#^iiiM6ynd^7A*fa» 

^m'mri> I D^MfTse^^T^-;!/ 1 nmmmt. 
7^)1 * . ±iH«w* f^^i-jifE^ mm-ffimH v -tcmmi m 

[0068] 

*ife©0SI 1 . ^ 1 » c ©|6B^©*ife©?|5^ 1 fc J: 

^M!^^'X7^A©^fig>&S^-r:/cii.i'0-t:&-2>„ 0{c*s 

l,=.-C. 10 BW^S!ii<&tf^iW^^g|^, 2 0 {tif^ y 

^'7-i'^c^^§n■rl,^•2>^*■r;^«s•!^■">'^^ 3 0 4o 

[0 06 9] ^^m^mm. 1 0 fctei^r, 1 0 o «a;^ 
■rs«^«-^. 1 0 1 1 0 Q<D^^m^^'ii 

^M^^K. 1 0 2 ttM^^I2 1 0 1 !&SW^^©K{C 

#M-ra#s^f^>. 1 0 3 ^ixm-^^m i o i a^^^m 

^®K{c#fli-r €.WR*7^>'1', 1 0 4 1 0 1 
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«§tlfc^^*7=';KC J: «3 ^^*7^;l/ 1 0 2 ^W^-r^ 
^^r)VWm^m... 1 1 8 5- h V- i'%:/M^r^i 
«$tift:#l§'=e'rJKC J; 0 #|§*7';l' 1 0 3 ^MffT-S 

[0 07 0] ^IS•^^f'Jl/^a-9•-/^"2 OtCfct^r. 1 0 
5 Bil-gp ± ij ?. nS^S^f'JbMiffg^. 1 0 6 

1 0 7«wiP7-'-^Kf#^isi 0 Qtmrn-LfcMm^n 

tc^mr-^. 1 0 8 »*»^rf=;HEiff§^ 1 0 5 

1 0 9 itmm$titc'm^r)\^ 
^^mt^wwtTfv^m^m. 1 1 o(i##*7-';i'ts 
iffmm 1 0 9 {c^3tiri=.s«»-=ef'ji'4, * h 
" ^/r L r^^aisig 1 0 icmmir^^m^y'yvm 

[007 1 ] i^^;u«s-9--A3 otcfci^-c, 1 1 

1 1 4«B-f§'r-^Kf#^PSl 1 3:fymnb-fcmMStl 

fcmm^-^. 1 1 5 «#is*7^;newi^ 1 1 
iS«f5ti/cwi§7'-4?i i4>^m^iiiL. mam 

1 1 6»«||3nfc«B*^;v 

i^mt^mm'f:f)imfimm. 1 1 7 

m^mi 1 6(ctSS^$ti-rc*S*S*f';i'*. F-y 

-i'^/M/rwi^isiiigi oicmm-r?,mm^7'}m 

[0 07 2] Se*K»jiM^cac:©^B^©#ma«J^i:g|5^ 

^#*7=^^i'«a-y-->'-«2 0, KM*7=J^'SSt^->'^' 

3 0{C*5l,^-C. ^T^-^fB^f^lgl 0 6. -BST^-tJf 
Mf^lS 1 1 3 {C j; f) . Mif 5 nfc^Sf'- 5? 1 0 7 , 

sir$nfcsi§7=-i? 1 1 4^m#L. 

#©108. mm^T'jmn^m 1 1 5 j: «3ftif©« 

T#]^issig 1 0 (cj^fi L > ^pm^m 1 0 
■r. 111. mrn^t^fimr^m 1 

18*i. *if©^*f^;l'. «»f©*fi*7'-'UcJ;t), 

M-^^s 1 0 1 ^mm-r^^^r'ji' 102. mi§*7= 

0 3 *^-r-s. c ir^-s. 
[0 07 3] ^XKSbfptc-otiri^Bjf So 

a-y-wS2 O^C^tel^T^ W^T'-draXW^Ml 0 6«. 

ws'f:7'fimrm^ 1 0 5 iPFJW. $>?>\,>mmmicwi 
m^-^ 1 0 7m*^-r.So m^-r^cnib<D^m7'~ 
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[0074] ISifrSnfc«Sf^- 4r 1 0 7 ^St'- 
1 0 6 (c J; «3 BXff § inid^M'^f fV^mm^ 

[0 075] 1 0 8 - 

^-f 5 >i'*-C^^?.nsWg*f';l'MffJ&^ 10 5*^ 

w-c. iiif§nfcwiff=--df 1 0 7^#ML.. 9Stf«^ 

[0076] WiP-=e7^Jl't&ffi#® 1095*. ^-t^JV 20 

JPa^m^S 1 1 0 1 0 9 ii>^'^ 

[0 07 7] WmiiSIK 1 0 {C*3t,»r> WiP-tf'^UM 
if^iiS 1 1 1 ^IS-tf'JPftffllJ— /-tE 0 <DW»'=ef=' 

^^•7=^;KCJ;0. M-^^lgl 0 1 iO^M^Ol^fC^M^ 

s^s^T^;!/ 1 0 2 ^leiff-r-So 30 

[0 07 8] ■H-f5*r'-'l''Sai^-^-<3 O^cisl^r, WIS 

y'-^m.nmRi i si*, sis-^f-vi/^jg^^i 1 2t 
mm. $>i>i,>mmmi>cmi'^o, ^m. mm^^i^mwi 

mrn-f-^ 1 1 4^mm-r^. ixf#-r^cn6©miS7' 
[0 07 9] Mifsnfcwi§7'-3? 1 1 4«, nmy"- 40 
[008 0] msi*-r;pfltii^s 1 1 5 m^it. — 

l^r. MSfSn/c-sfg-r^'-^? 1 1 4^#MLrT-+X h 
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or. ^^ffl'?-^>£^<^-rj;^(cwi§^f';u*fll^ 

[0 08 1 ] mm^^Ji'^m^m 1 1 6». mm^r^v 

R^5ftllU^*(cje;Drmfi*f';i/<&tB:^j-rs. mig*7= 

-'I'Sm^si 1 7». nrn^e^Ji'mfi^mi 1 6*>6m 
gi o©aig*7-";n5iif^Ki 1 s-siai-rs. 

[0 08 2] W^S^ilH 1 0 {Cfel^r, mii^f'-'l'M 

ff^mi 1 8 5*. mii-=e7=;i'effiif">'^~3 oogig^rT' 
S^ii^-f'Jl/ 1 0 3 ^B&r-rSo 

[oo83]M2Kc <Dmm<Dmm<Dmm 1 k j: 
^f^;n 0 2©iraf«iS*^-r-7a-5^i'-hr*-5. 
Xf - 5. :/S T 2 0 1 tcte(,»r. WaP*f';l/je0r^ 5 > 

SL. ^**T^Vl'*S3Sl-9-->''f2 OOW^^T^VP^ag^® 

1 0 8'N^if*7';i'Miffg^i 0 5^mm-r?>. 

1 0 8 (*. #^*f^;bM»f}g^ 1 0 5 4S 
wr X'?'>>:/ST202 'Nji^S^. f*;Hi 
ifJi^ 10 5 *swr i,5^cwn«®a?rif^TT.s„ 

[0 0 8 4] X^-;;7'ST2 0 2(C*jt,>r. mS^tr^V 

m^^^i 0 8«, ^mcfflt^sraffsnifcifig^-^ 

1 0 7 ^K^^^ttJ-To xt--;'7"st2 0 a^cfci^r. #ig 
-tf^vi/^n^ig 1 0 8 ig*f 3 nfc^^-a? 1 0 7 
i^t^W*^S*ffl^^r«s^r7"-'KD>'^•■7^-^^ts 
5Ciicj;orw^-*x;i'*«ML/. «llb?tS» 

[0 0 8 5 ] X7--;'7"ST2 0 4(C*5t,^r. W^^f";!/ 

mm^mi i o«. ^-tf^jumiwi^iai o 9 

■t7*;i'*^^?^mur. 4"-^ hy-^^/rbr^^Siils 

gi ocDw^^f^vi/Mff^Ki 1 i^mm^erji^mm 

•t?>, X-9^>?:/ST2 0 5iC*jl,»r. ^^f^Jl-BBf^ 
Kl 1 U*. ^t:tmo/cW«g*f^VK<:j;f5M^^i21 0 

1 d5#M-r s^^-tT^Mi' 1 0 2 >&mm-r^o 

[0 08 6] ^W'tT'Jl'W.mm^ 1 0 5 j: ?) . 

mmSl Od^fiJfflLri^SW^-tT'-'H O 2<D^1-j;'a 

1 1 0 5&S^ 

mfi^m 1 0 9 {c^iWStiri»s^*f';i'^f*r«% 

< . ^ns r^^fl^ilg 1 0 *5^iMLri,i?cW|g-t7= 

*^r#^<. 

[0 08 7] Sfc. 1^^^7^;b«ll^©i 0 8*5. 
*>Di?)Mff$tifcW#*f-";i'4«»L/rfc#. WS^t' 
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pm^S 1 0 (CjM«t--S J; ^ ^cJgM^Bi o fcJt^-c 
[0 08 8] 5 6(C. W^iSii«g 1 0*Sa— if3^#;& 
[0 08 9] S6(C. C©Se^CD?^fi8r». 

«{CdgffinIt6-C*So 10 

[0 09 0] $6JC, MffSn/cWSr^-^? 1 0 7©*S 

[ 0 0 9 1 ] 0 3 « c (ommmmffy^m i tc j; s-g-ig 

Xf^ 7*S T 3 0 1 {C*5t,^r. m^*^;l'M»f:Jf 5 > 

®i 1 5 {cwig^f'/i'MiirJg^ 1 i2^mmt^. nm 
1 1 5 tt. iii-t7=;i/^fg<^ 1 1 2 * 

[0 0 9 2 ] Xf-i»7'ST3 0 2(C*Jli-C> WM^^}^^ 

1 1 4 ?rRi?f-ttl-ro ;=^T-s'7"ST3 0 3(cfel^-C. SIS 
*7=JU«^^g;l 1 5tt. I^Sn/iiWlgT^-^? 1 1 4 

[0 0 9 3 ] J^f--;; 7*ST3 0 4(Cfcl,i-C. Wfg^f'Jl' 

gl 0©-Sig-=ef=^;i.M»f^Kl 1 S<^:m-rh, 7.^v 
:/ST3 0 5(c*j(,»r. »^*'?*;VMa=#ia 1 1 8«. 

wis-*?";!- 1 0 3 €:Jgifr €.0 

[0094] )&*J, Wi§^7=^-'l'M|lff§<^ 1 1 2 J: 0 . 40 

1 0*5WfflLri,^smi§-t7^;n o 3©^^•-i>3>*e 
a-r ^ c i J: f3 . -l-ig-tT^^ju^SS^^K 1 1 6 Mcmi^ 

g 1 0*^*iJfflLriifcBl§*7'-'V 1 0 3 iooli^ftlg© 

[0 09 5] * ms§-=e'r;U«^^©l 1 53&5> 
Jl'KifJg^l 1 2cDS^{CL/fc3t>5-:>-C. WiS^T'JU^ai 50 
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[0 09 6] 3 1 0:«)S:x— tf^#^ 

[0 09 7] 3 6(C> C;©IISfe©PM-C«. W^^il^r 

[0 0 9 8] ^SnfcBlif*-^? 1 14©*& 

[0 09 9] c ©IBteo^m 1 ©H 1 
JiWfg^ 1 0 5 (cseoT#IB-=ef';t'*fi^-r-5Jt^fC'0 

- ^ ^WM Ltcmic . ms'tT'jvmm^st. i o 8 *s#sg 
"e-^jv^wMLx^^^jmrn^miic i o 9 fcta^ 

0. ^^T^JUSm*©! 1 0 *s^*7';H80fJ§'^ 1 
[ 0 1 0 0 ] sfc. 01 ■rww^-tf'-'i'Mff^© 1 1 1 

[0 10 1] mm<Dmmit,cm-f^^^mmi^::^ 

ife-e^-So C©J8^{C», WW-=e7=';U*»ffiif"A2 0 

fcfcv^r, w^f'-^'BX^^si oeiisiisc^a^tf 

^^Igp^v-^gj^^lgi^ ^»*7^;l/«»^®l 0 8 i 
PI«©«!iffi=&ff^^^f'-'U«lgm<!:. 

1 0 9 <h l^^«©^^lBi^&^f ^ ^S^T-'^V^SWtStl 
^^f^^'WoMit^ai 1 0 <!:Pi«©^!m*tf 

-'I'lf^^iai 1 5i|iilt©^ffi^tf5wS^7"';i'«mm 

fgi. mH^T^^i/^s^^s 1 1 6ipi«©Ma*tf^« 

^Sl 1 1 i|5lS©5!iffl?rtfe'$S*7^JHg»f«ffii, 
mig-t-rVl-Mif^© 1 1 8 i[SI«©«;|:tf 

-'i'Mift»#^i> M^^si 0 1 t.wm<Dmm^\T^m^ 
[0102] ia««#ictEMi-r-s#i&^^-7"p^^^A 
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g 1 0 2 0 *>p. , ^ti-etiw 

[0103] JJ^±©J: 5 {C. C©»S<DJf$M 1 ICJzti 

1 0 7x»ie9fsn/tmigf'-5? 1 1 4*Bxf#u. 
ap^:7*;u 1 0 2 x^mM-tf'Ji' 1 0 3 sMif-rs c; i 

E14©Wi§*7=•^'^'»il•^f-^^'3 OKteti-r. 4 0 20 

1 itwsi-r?,^^mwmm i o (omwer^i' i o s 

0 2 tt. MirmM^-r-'l/ 1 DM#^M4 0 1 tmni^tc 

7^-^ 1 1 4^^.^ffi-r!RfS[fii»iiS7'"$«;5'mb# 

4 0 3 tt, !|fSl^Wmigf'-5?K*UiL^©4 0 2 

-tf^juK-oi^rii. PI— ©#^*^iL/i^Hj^=aisg-r^„ 30 

[0105] ^*K*l5<!:^%SC:CD||Sfi©J^JS{C!tfmaf| 

^cgp^tt. MfrKig-tf'^l' I Dl(f#^ia4 0 1 It^ 

rn]W#iSf'-^M^5»i±iL'^®4 0 2 #sr^iwmfg^ 
•^;i'«ii^m4 0 3 t^mx. v-d'^ir^hxm 

[0106] 'Aticmmc'o\,^xnm'r^, «i§Sii-t^- 40 
3 Ofctjt^r^ MffSi§-=e^;P i Dm»#®4 0 1 
5*. wex-sirLfcMm<o^^7')v 1 0 3-fpibW&<Dmm 
*7';n 0 3 4jsiR-r.5/c&(cffli,i6ns I D4HXf#-r 
c©! D». m«5F'jffl«©:2."tf I D. m^m^ 

^#^l^t:t©Kl§*f'Jl' 1 0 3 i*3-C 

u-s*>©-c»s. 

[0107] w^v)w^^--^m^mi^^m.A 0 2 
mrmm^^fyv I Da$5f##i54 0 1 tmnv^cmx 

#ig*T=;l' I D*St:tlX?) . igif$nfcmi§7'-^ 1 1 50 
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4^^^ii4tLL/c7=-+;^ h©mfi-CMi^fflLr, M>t« 
iK^WSI§*f';l'fllll^l24 0 3-^^ 

■5. 

[0108] «F©nritmiB*7';i'«ii^S4 0 3 h 

ffsnfcmiiT-'"^ 1 1 Ai}>hm-mim.^-z>\.^xmmn 

< ^j: ^ J: ^ fc^g u /caw*x;l/>£«m L . »lg 
[0 10 9] C©/cSi)fC. 3E-f. ^SflimigT'-^f* 

*si>tt«^©***iSiur$*n€.+-'7-F 
!^SSnswS*7-';n 0 3 4fiJSL-r4B#. 
c:ti{cS!-:>-r. m« r*tffi#^M!ij(Dfc*©*ta^r;^ 

^SJWfl?$R^ ( S P 9 6 - 8 1 ) . 1 9 9 6^ (^y 

[0 110] m«> ;:^:i<-':/ccwr.2.hf2't?(c#{fc 

SffiSffc, ^«|6lW«RT'"^g!^mL^S4 0 2 3&>?>f# 

i?f©f3*-c4>n«> -e©^ *^®-eM**tti^-cffi^* 
■5*ju*«^-rs. cct?. a»w^Mii©ssfai-rs# 

[0111] 05»C©|%H^©^)5i©ff$M2KJ;^wiS 
2; :/S T 5 0 1 {C*j«,ir. «iS*7^;l'Mi8r^ 5 > 
^^^Mff^M*>e.©^^raPI. ^'^^ h'7-i'©*fjffl 

t^^ffiti3&> ^®s%Hff ^ 5 > u , mm 

•=e7=;^wa•9--^^'3 o©M»fmi§^7^;n DB5?f#^lS4 

0 1 -s^is^T-'^ngifjg^ 1 1 z^mmth. w^mm 

I Dmf#^iS4 0 1 Wii^7'-'He»rJi^l 1 
2^^Wri>tl«, X7=-2>:/ST5 0 2'^3ii&. 

T^ji'K&ffg^i 1 2*si:J-ci,»)a;wn«. ^!ia**^T-r 

[0 112] J^7=--;'yST5 0 2tCfel»T> WSi^-i^ 

yifnhtiU. l^aig'tf^;!. I DB(f#^®4 0 1 

*i^^^-S^®^{c J: D . :^$fe©»M^^>'l' 1 0 3 © 

1 D^TOf #^|nlt-fa-i§7=^-^?K^fflb^®4 0 2 

-^'K^^m 1-^124 0 2». #srsji:fmii^7-"ji' i dcc 

fiet^. Mff3nfcW^7=^-5f 1 1 4?r5:^i(teiL/fcf^=*^ 
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tifcwmr-^ 1 1 A^m^&-r. 

[0 1 1 3] ;:^'f-y7'ST50 4(C*5C»-C. 
WSx-^nfcWf-^ 1 1 455^6*iS*'r;P%JiSL. 

121 1 7». ^»ffibfcmg*5*>'l'*. h'7"5';& 

if^ei 1 8»> SWm-ofc#^*5»7l'K:J:«3M^^S 10 

1 0 l5!i5#M-r^mS*7=-*;H 0 3*^-r€.o 
[0114] ^cfc> ■ffii^T'^i- 1 D(c*fL/-r, jfi-^-r-S 

[0 115] )S:*J. C©J|Jfe(Z)J^!l-C». S:»f4{cbfc 

[0 1 1 6] */c. -S-if *f-"Jt-MffJg^ 1 1 2KJ;i3> 

mmLx\,^^mm=f:f)i'i 0 3©>'-«-i;'a>^e^-r-s 

c i cc J: ij . 

[0117]$ W^SI^^SK::!.— tfSfSe 0 1 

[0 1 1 8] cowMx^-m^^m^y^mtL 
[0 1 1 9] *fc. ciDrnmoyi^rnxu. i^^njmm 

ig^rf^vn 0 3 4iEfrUri,=..5*3. ^«|fiit^^*7=';i' 
;H 0 2^^T€.Cit>r-*5, ^(Om-^KU. H4 

K*ji,»-r> •sig-=e-r;i''gffiif-7%'3 0(Df-t*)'3KW^-t 

^f^-^srffif*^®. ma^txfc.m^^"'^ 1 1 4®f^ 

©SjttWigf'- d!^»tH L.#I2 4 0 2 ©f^fc D (C^Sfaj 

m4 0 3©«t>f)(c#siflit^aig*f^;t/«ii^®. mm 

^f'Jl'tS^^® 1 1 6©f^fei3{C^*f';MStt^S, 
*ai 1 8©R*>«j(cWS*f=;i'®lf*^S*«^. WSP 50 
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^7')\y'mSi^mifiW»'i:f}l' 1 0 2 *ie0rt-S J: 5 {c-r 
[0120] 36(C. ^©?^Si2(C*sl^^#^^g^^' 
Ci*>-e*S, C©iS^{c«, •l-if*7';l'^S-y--A3 

oicist^r. nmf-^'sm^m.i 1 3ipi«©teffl* 

m.A 0 1 i|5l«©Mffi*tf5Mff^-tf^;l/ 1 Dmf#« 
iRF^lSl^:fmi7-"-:JfM*-mL^^4 0 2 iBIli© 

f'mm'^7'>vmm^WLA o 3 iiii«©Mffi*tf ^^^i^i 

1 7<!:PF«l©Mffi*tf ^Wf^f^^l'illMlitg*^ 

6«^3n-5y:7 h>?*T<t. S^Mi^M 1 0 {cfel:- 

lli■^r7';^^^ml 1 8 tnm<Dmm^n^nm 
^^)vwsim&t. m^^mi 0 1 tnmo^m^n^ 

[0 1 2 1 ] iB^fif:iCi^-r-5«|S^:/ai^^A 
5*. ^^^Ij^gl 0©V7h'j;*Ti. -l-fi^T^-H-g 
ffitf- 3 0 © V h "i; a: r * . SiJ -!? ©ia»*i^i^{ciafii 
L-ribftl^L. l-o©^jg|#{ct^l^T. 

® 1 ox5*«M*f'-'i'M-9-"^-?3 0*^^. -en-enm 
i§^f';^«a1^w^'3 ox»#?^MiSi^gi Oic^Mb 

^illl«|-C4)-5, 

[0122] «_h© J; 5 (IC. C ©ilft©J^M2 K cfcn 

Of. mm-^tifcMmf-iii lA^vmh. 

:x-1f ©§^^^g 1 0 ©Wii-tT'Jl' 1 0 3 © I D * 
HXfS-r-SCir, ;^ff©4^.^K$)0. Ld:>^>^"if(C>i* 
|CELft:!RF^|pJtf©mR-=er'-'P*«^L. 4^»yh'7"i'=& 

/^L■ra-1f©«F^ill^g 1 0 ©mts^T^ii' 1 0 3 =ir 
<. ^^Mgli©^^ffi%I^iJ±3•l±sc:<^:*5r*€►iu 

[0 123] ^fc. C:©||Jfe©?f$®2Kcttl«. J^^f^O 

^15 1 0 1 ^mmt^m-^x^. :^r©M^#© 1 0 1 

©*iJfflBficaa^^CWig^7=JH 0 3^fiML/. 

nm.^n^chffixit^L\,>^nm^mhinh. 
[0124] mmDm^z . mQ^tco^mcomwDm 

M3 fCj;S#^f2!ii>'j:;^7-A©#)jS^^i^-r7'a f i^H-C 

06©^^iiii«g 1 0 ic*ii:>-c. 6 0 1 \tm^ 
1 01 3&sM^©|©{c#M-r-5#ii*^Ofci— »f 

^mx»)^^ mi§*7-";l'«ffl-lJ--/>-3 0K*5l.^r. 6 0 

2 1 1 z^^inx. m^^m. \ 0 
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tifcsiS7=-^f 1 1 4 tzL—^mmm^mo^mG o 2 

*^'R^5^mUfc^— !f#»6 0 1 *#ML. rS^«6 

[0125] S^^S^ji^^c-SCCDSIifScDJi^m^ilfW 
>5:g|5^». !f#»Ki^t±iC/^^6 0 2 6^— !fSf» 

[0126] --X'^cmmc-oi^^xmmf^. sig^f-';Hf 

■tf^VL'MffJi^ 1 1 2€SC^t:, e?Sii^S|gl 0©R§ 

1 0 1 tfimm-r?,:i'-ifmm6 01%. h 
^1^6 0 3 !fj^»6 0 1 ic^^titcmm^m 

[0127] JL— !fi»«6 0 1 icm^Vftmn'e^)V<D 

[0128] miktc(imm(ommo:>mm3v:.j;:i>mm 

Xt" 7° s T 7 0 1 (Cfct^r. mti^T'VU^^f 5 > 

•mm<o^mti^ hmmt^wm^ -f 5 > ^^^as l > mm 
*■7';^lfa•t^->'^'3 ocdj.— trgfu^^s^mL^se 0 2 

'^i-fi^f^-'VMffj&^i 1 z^mm-n, :i--^mmm 

*a L/^lge 0 2 ■Hg-tT^JL'MfffM'^ 1 1 2 
Tir^ntf « X-?--:':7°ST702 'njI^, Wli^T'JL'Mif 

fg^i 1 2*swTii>swn«. Mi%ii*7-rs, 

[0 129] ;:^7=--^:/ST702 {Cfct^r , tf^S 

^.^tiiL^se 0 2 «: M^^s 1 0 1 iimmt^:!- 



0 1*. ^ f h'7-d?*^>b-cK*[tj-r„ 

S T 7 0 3 KfcC^r. tf|»»«#*ii-=eT^Jl/« 

m^ige 0 3». ^hicw^^tifcmmT"-^ 114* 

^mm'bT'fmm^^Q 0 3W. a— tf3#«6 0 ISO' 
Mif3n/cWf§7='-3? 1 1 4*:>6:i"iffS«6 0 1 {c^ 
??L<A:miS*7">*«J6L. #^*7^;l'*&«#® 1 1 6 
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[0 1 3 0 ] x-?--:;7'ST7 0 SJcfci^r, ■Sf§^f";i' 

jiim^si 1 7tt. wis*f=-'i'*s*ft^m 1 1 Q-b^hm^ 
tHLfcjL— !m»6 0 1 Kwmhfcmm^T'jv^. * ^ 

h'7--i'*/rLrw^^^^gi ooKiS^y'^i'^^ 

m.1 18{Cjiimt-S. Xf--:»:/ST7 0 6(C*i(,sr. # 
^•5*Ji'Mfr^« 1 1 8 53:, ^waXoyt-se^f^I/fcj: 

«3 1 0 1 ifi»mt^mm'^y'>\y i o 3 ^mat 
10 [0 1 3 1 ] */c. c(Dmmmm'c\t. #^^.ia**f 

[0132] 3 P>(C. SIJi©ff$^3 fC*5W?>§^IIiiJ^ 
Ofcfec^r. ■Sig'j^-^mff^® 1 1 3i|ai«(DMffi?r 

20 0 2 i|lI«CD^ffl*?f^J^— !f3»»Ki^mL.*itgi. ^ 
-Ifj^^S^SW^T^Jl'Wm^lge 0 3 <!:|§I«I©«!H1* 

mi^mi 1 6 <bPIil©^ffl*ff ^l-|§*f^;i'*S«lili 
SI§*f'Jl'illM#Sl 1 7ill«©Ma%tf^Si§ 
^T^^l'jglW^*^ tiS V h "i; X T i . 

\ Ofcfci^r. *iS*7==;i/Bgf#© 1 i 8 tmm 

©^!lffl*^f^sls*■7'J^iSff^«g<!:. m^^®i o 1 1 

30 [0133] sB»l«#:icia^-r -S W^ISii n i'' ^ A 
»v W^S^g 1 0 ©y 7 h "i; a: T i . 
ffl■!^■"7^'3 0©v:7 h-i^xT*. SiJ^©fB^«ft(cfB^ 

brfe^i^^u. io©ia»^^{ciaM^L-c> 
gi ox««i§*•r'J^'^•9•">'^*3 03&i?>. 

[0 134] JSJtiO.fc'JfC, C©J|)»©f^]|83CCj;n 

o-r. MffsnfeB-fg'T-^ 1 i4*BXf#L. L^^fe. 
40 =L~-^<o^^m^m. 1 0 ©:i— tfj»»6 0 1 ^m^m 
-rci-c. «lif©i^m*«3. bJb>fejL-if#»6 0 1 

mm. 1 0 ©ais^^^i' i o 3 *^-r s c i-c. ^x— tf 

c i < . ^^ilii©iriiffla[*i^i_h§ -a-s c t *s 

[0135] mm<Dm^4 . msitc (Dmmommom 
50 *-s<. a8©s8S*7'^vsaiJ---^^~3 otcfci^r. 8 0 
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©.80 2 «:x— if^ijffl^^-;;^ hM^^ms 0 1 3&saXf# 

8 0 3», Mff^tifc^lgf'-d? 1 1 4i. =i.-"*)'mm 
f-^T. h*&|fi^|g8 0 2(CtSJfl§nTl,i-57-^^j:^ 

sftw*«i»s-rs, 10 
[0136] ummitm^u^coymm^^mMcmm 

i¥mig*'r;i'»ii^©8 0 3:&m> ^L-^mmhfc 

[0137] ;5^(c«(fp(c':?i>rm?g-?-^o mi§^f^;i'S 

ffitf-/N'3 0©a"ifjijffl7^=^-;^ hH!lf#^l?8 0 1 

[0138] :i-^mm7~^:^ y-mmrnn^e^Mmm^ 
R8 0 3 ». zL'-^mm^'^:^ hRzfwmstiftmm^ 

■r^v^mm-r^. zt-^mmr^:^ h^mi>fcmm'f:r' 

[0139] 09»c:©^?gcD|?]fe©m^4(cj:^1-iS 
■=e-f ;n 0 3©j|ff^!iffl^7j^-r:7n-5^ + ->t'*S„ 

Xf- •:; ^'S T 9 0 1 (C*5lit:, SfS^T^VHISf ^ 5 > 40 

-t^-/^♦3 0©3.— tfftjffif^^^x hSXff^as 0 1 'vWM 
■tT'Vl/MifJg^ 1 1 2^miS-r?>o :i— tf*TOT-=^=X h 
m#^S8 0 1 ■l-ii*f^;i'jSifJg<^i 1 2>l:«itr 
X'f"y:/sT902 '^.jii^. ms*f*;i'Miff§ 

[0 1 4 0 ] ;^7-«j'7"ST9 0 2{Cfcl^r, :i—^mm 

F m^^ms 0 1 tf*Ufflf-+X h 50 
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•^f 7'ST9 0 SKfca^r. tffiJffl7=-+X hfiS<i?B- 

m^e-f'fmm^ms o 3». t?^j^7"^-x> iMff 
stifcmrnr-iti i4*ei*a-r, ;^7^-:':/st9o 

JS8 0 3 :i-1f*!jflS7-+X hRC>TO3nfcl1gT= 

aiL.mf§-=ef';i/*&3W^si 1 etctstt-rs. 

[0141] X-?-2':/ST9 0 5(C*jt,ir. HiS^f';!/ 

jtft^mi 1 7«. mn^f'jb^&iw^^i 1 6*:>e>K^5^ 
- L/T^^M^iig 1 0 ©^M^^jn^^® 1 

18{cSltt-rS. y^r f 7'ST9 0 6fC*Jl,i-C. US* 

■f'-'i'SIf^® 1 1 8». :St^aX-5?t*&=e7^JWcj:0M 

1 0 1 timm'r^mm'f:^)^ i o 3 ^wm-r^o 
[0142] c(omm<Dm^-cit. =L-^mm7-^:^ h 

Lfc^\ :i--^mm7'drx vmn^ms 0 1 7=-+x 

h U30>e.m«5m-r©-ctt)S:< . 

(cj:o-r:2.-if*sMSIL/fc7=-+;^ h«**ijffli^t:€>35>i; 

[ 0 1 4 3 ] Sfc. a— »f^ij«7^^^x h*Siffi^l?8 0 2 

fiSff-SlS^T^Ji'^^Ss 0 3 ©a*S(cfiei,\ f h 

[0144] 3 ?>{c. comiommxit. =s^msi^ 

nmt bxmm^n-Dfc^K ^^•^^-><i:>'>It<;^©M^ 

[ 0 1 4 5 ] 3 6{C, JIS6©Jf^,^4 (CteW ?>'SPmmi-' 
3 0{Cfet,»-t:. ll§-r-^mff^mi|sHi©^!ia*tf 5 

0 1 iEi«©«!ts*tf vm^mm 

i, :x--if5fOT7-+x h*Stt#|g8 0 2 <i;lBl«©i5!ia;& 
h*K»aii*7'-'l'«^^K8 0 3 tmm<D$m=S:^i75:3. 

i. -HS^T^^l/i^f ^® 1 1 7 imi«©^ffi^tf ^i-ig 

^T^^i/SimtiitijepefliBRs v 7 f- -i; ^ r t . 

wmmi ofc^ji^r. »B*7^;i'Sff*ia 1 1 8 tmm 
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[0146] immw^^mt^'^^wm-:fuif^j^ 

3 0 X»W^^S8«g 1 0 icmm L 
[0147] Ja±CD J: 5 {c, C ©jgte®JI5-«4 {c J:ti lo 

or. MffStifcrnSfT^-^f 1 14*mf#L', b:&>^>. 

mm^m 1 0 <Dwi§-t-r;u 1 0 3 ^jmt^c t-e. 

ffiK>&tSl± S -tf -5 C i *^-t? Ir -S. i (< ^ d ^^l|755f# ^ o 
[0148] mm<D^^5 . a 1 QiaCO^e^CDlW© 

r'ab€>o H 1 0 ©W^Mti^g 1 0 (c*i(,i-r> 1001 
1 0 1 *sM^cD^(c#Mit-«.#^^-f^jL'^ii 

S I D ^rlRf^T-S^^T^;!/ I DM#^IS. 1 0 0 
2 {i. ^|?'=e^;i/ 1 um^m. 1001 *s3(»b?t I D 

[ 0 1 4 9 ] 0 1 0 ©^*7^;^ea•!?-->'^•2 0 (C*st,^ 
1 0 0 3«acSifct!f©M8WW*7'-'l'. 1 0 0 4 30 

{*. ^-pm^m 1 0 ©afE^bfflw^f*^© 1002 

B«©?7]»iw#-t'fvv 1 0 0 3^m.mth. m.mm?)-^ 
mmm'^^wm^m 0 0 2*»63im§ 
tifc I D t,cn)Z-.^i-ixmmm^^m'i:fMm^m. 1 

0 0 5 fct§s^-r ^^m-tf^juajs^t*©. 1 0 0 6 
^•tf'^i'iesffg^ 1 0 5 *swr . ^ h -J- 
Lrw^^^^g 1 0 <D#?ff*^;v I DBjff^K 1 0 0 

1 tfimMhfc I D^rSmc, S«L./c I DicS^FC-r-SM 

mtm^=^W'^7')i'^. mmm^^nw'^T'Mm^WL 40 

1 0 0 5 3&»5aiFIL-r^*m-rjii£:^m*^»-=ef;i'S 

[0150] iSe^JB<!:M^cSc©glife©?gSi«:«Fma«j 

^d:g|5^». ^^^li^gl 0fc*jt,sr. #^*f-;n D 

mf#^s 1001. m.mtm'^mi^^m 1 0 0 2 
;n 0 0 3 , ^m'k^)\^mmh^i9L 1004. jgjs^b?* 

^W^^f'M^S^i^iS 1 0 0 5RC/jtjS{b?^*#^*f=' 

1 0 0 6 ^mfcc: i-c^s. so 
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[0151] c(Dmm<Dmmr^u. 1 0 fc 

«^7=^-^f*mff *s*f';i'«ffl-y---'^-2 0 (cfci,:. 

jv^mi^hx. ^^^i^ilgi OfcjlML, ^^iSiSI^ 
gi otcfci^r. ^^-t-^vn 0 2;|:^-rsci{cj; 
fj. if»ffiiS©M^^®i 0 KDmm^mhx. jg 

jSfbL'fc#^*7^;l/^#M«J«8-ea&5fcJ?), 

[0152] '/K.^n^tic-r)\,^x^m-r^, 

1 0 fcfci^r. ^-^rf-vi^ I Dixff^Mi 0 0 1 tt. m 
t£;'fb^*i^cs^-^r7=^>5r^^t-s^>©r*f). 
li. S^^i^Sl 0?:^iJffl-r.S:i-if©:i— tf I D-C 
iil£:<bfflWmf#^l21 0 0 2». M^^Sl 0 

1 ®fOTBMfc$) e>;0:> cTtmmtmt \^x=^-^mn i o c 
HXfi^s 1 0 0 1 hm^mt^m'^^Ji' ibl. im 

xmm^in •2.^^* - 2 0 ©#^* f^il'® 

)S<b^® 1 0 0 A^mmt^, 

[0153] ^^-tf^^Vta-!?— y-<2 0 K*5li-C. 

^^^^■jv 1 0 0 3 (iJijS'fb^tf ^itfr©WW*f';i/-c* 

■So WS^f^^VaiS^b^® 1 0 0 4tt. ^ h '7-^7* 
;H 0 0 3^Mt,^-C, 3Bl£;fbL?c^^-t7-*;l'^«^L.. 

1 0 0 5--tS^-rs„ #S*7';i'©®jS{b(c«. mtf 
[0154] jijSfb^;^W»*f';u*&a^S 1005 

it. ##*7=;U I D i^-tf^iUm^b-^S 1 0 0 4 CC 

JifpjijfSibsnfc^S^f'ji'^tSML. MjS{b^^#^ 
m-:>=ms^^}i'^mt}-r^, jgjs^b?^*$»^7*;i'aj(? 

^® 1 0 0 6 «. #^-t-7";PHff}i^ 1 0 5 ?:SWt: , 
^^T^;!. I DTO#^K1 0 0 1 *>e,^-t7^Jl. I 

fmh. Stl£rr^SittEfb?^^#IP*^;u*. JifSfbSa' 

"^m^e^^mm^m i o o s^^^siRLrM^ffi-ro 

[0 1 5 5 ] a 1 1 itC(DmM<Dmmmm5iCj:?>^ 

S. i8Hl«;^-?'f :?'ST 1 1 0 135>6ST 1 1 0 
©^^•t7';l'©3glS'fbSI'gi> XT^-^r/STllOS^i 
e.STl 1 1 2S-C©^*7^;l/©jSirSP§fC:9-W6n 
ajS^bSPt-ctt. A;f7Sn?tai£:ibffl©«?^f'-^' 

■re. 

[0 15 6] ^^'^:/ST 1 1 0 HCfcl^-C. 

1 0 ©^-tT^^v I DBztf ^19: 1 0 0 u*. mmit 
iS^ii'if$B*m#-rSo xf-y7°sT 1 1 0 2fc*5i,ir. 
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Mmitm^^m.m^m i o o 2 w> ^wer'ji i D^m 

f~^^m.Wt?>. ;^'f--:':?'ST 1 1 osfctjiiT^ m 

mitm^^mM^m 1 0 0 2 «, ^^^i- r?- ^'^/rb r 
*«»*7^;i/fflfc:{fc#® 1 0 0 4 -x^ft-r s. 

[0157] :X7'-yy'STi 1 0 4fc*5ii-r, W^-tf' 
Ji-iitS^b^^ 1 0 0 4 ^ -i- h ^'4/^L-T^g•=e 

CD#^-?^-5?^R^(^W-r„ X7--:'7'ST 1 1 0 5(C*st,^ 

^^T'fmmit^m 1 0 0 Aawm^w^y'Ji' 1 

0 0 3?rtt^mf. Xt-s/^'ST 1 1 06(C*$l^-C. « 
ai-tf^Jl/jSlS^b^M 1 0 0 4 K> h i'^/TL-r 

jn 0 0 3 ^mmt-r?,, x-?^ ^ 7's t 1 107 jcfci^ 

T> 1 0 0 4». jgjKifcStifc* 

^•tf'^l'^&^'txJl- 1 D{CJ:r>r|E:j?iJ-C*^J; ^(C. 

acs{bi^i5^#ig-t7';i'^iW^i^ 1 0 0 5 ic^mr?>o 
[0 1 5 8 ] X7=--y-7'ST 1 1 0 sfcteisr. w«-=e-5* 20 

L/> ws^e^ii^mim^i 0 5 4jgi£;{t^*^*f ;i/ 

1 0 0 6^mmn>. mmm^^m^e-T'^i'm 
m^m. 1 0 0 6 ^sp^f^^^i-Mffjg^ 1 0 5 ^swr 

l/^nti. ;^'5^-y:/STl 10 9--^.jt^». Wlg^f'JUMif 

jg^ 1 0 5 ^^i-}xi>m-fnimm=^^rt?,. xt" 
■7"s T 1 10 9 fcfei^r. 3tjS{fc?^*^*f^;i')ijR^ 
® 1 0 0 6 ^?S^>^a 1 0 (omm'tr'JV I DM# 30 
^® 1 0 0 1 3{):>6. ^yh '7-i'*/M>r®j£{t*flli© 

[0159] Xfy 1 1 1 0iC*il,i-C. iStS'fbi^ 

*«Sf*f=;i'®ii?^S 1 0 0 6 ^S^f'^i' I D-cfg 

1 0 0 5*i6®IRL/r^^m-ro ;^7^-:'7'ST 1 1 1 1 

{c*ji,>r. ^iP-tT^^i-jHi^® 1 io«« ^^^mstifc 
^gi o©#ap*7^.iuMif^isi 1 HciUMf ^„ X 

7=--:':/ST 1 1 12(ctel^-c> WlP^T^VbHir^® 1 1 40- 
1«. SWaX-pfc5Si£it?^i^$ap*f'Jl'K:J:»)M^#a 

1 0 1 *s#M-r5#ip-t7=^;n 0 z^w&i-ri,. 

[0160] i&*3. 1 0 (Cfcl^r, 

I Dmm^mi o o u*. jSteffcMiiiJ&s^* 
f'ji'^^^-r^ t>cDr-*n«. i5iME^tt> nmm^ 

[0161] tfc. "smEmmmi otcfci^-c. ®rs{b 
ffl^WKff^is 1 0 0 2 «, M^^s 1 0 1 mmmic 
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ri^SA^, M-^^Si 0 i*sM-^^(c#^7---^^mf# 
ur L-ciii£{bffl#^Kf#^ls 1 0 0 2 (cas'jtsc i 
yc©M^©^fc#M-r-SW»*^-'i'©»J£{b4tf ^ 

[0162] ^hic. ^^wMmmi o(c*ji^r. mde; 

{bffl©#^©7''-^f©IKff t^S-tf'^H D©B?f#©^ 
[0 16 3] Se-iC. W^^iffi«gl OiCfcliT. jStS 

ibfflwmff^mi 0 0 2©l^^7^"5f©t&i}flffj^»^ 

e.ns«S^;»^&^. ^»*f';u©^gKffjm-rfrs?^J« 

-ca^nti. £"©J;5^c^>©r-fe*>S*DJ^j:t-s„ 

[0164] $ e.(C, *S-^r7^.'l'§ffi-9--/N*2 0 iiCfeli 

^^f'ji/jiiE'fb^© 1 0 0 4*s^o?'£:jif£;{bffl 
3aS'fbffl©«^T^- ^» J: fp mm^ev^fi i o o 3 ^Mif 

^^%tf5ai£:Yb^*^*7';i/*«i|-r5 c i*sr* 

So 

[0165] ^ e.iC, C©»»©Jf$^r»«^^i^^Ssf 
>'^•^r-><!:^'>^K;^©Ba^^;&*U?c^t*•=e 

->mm^i^M.tt^ *>©rfenKiD«(c3afflnjti-t?* 

[0186] S^tc, «!i®?f$«i5K:*5WSl^^ig^j/ 
c t ^>-f tr s. c:©i»^{c(i. w?*M!^g i o jcfci^ 

I Dmff^si 0 0 1 tmm<Dmm>&n 

002 il^:^©Ma*?f ^jajS{bffi«mfftitli. * 

»*f^;niff#^isi 1 1 tmm<ommin'^'m^'f}]^ 

mmmmt. m^^mi 0 1 tmmomm^n'^m^m 

0 Kfci^T, ms'f:^}mmt^m 1 0 0 4 tmm 

'i:r'}mm^& 1 0 0 5 <i:EI«©Ma^tf ^-fifE-fbrS^ 

1 0 0 6 ^l3I«©^!^*^f ^3iiE{b^;?)^«»*7';i'SJi? 

miei. ^^-tT^vi^jtm^si 1 o<hiHi«©Ma*tf ^ 

[0167] mmmmcmm-r?>'^i^mmy'uif3A 
it. ^^m^si o©v7 h>i7ctTi. ^m^r'Ji^m 
m*)---'-^ 2 0 © V h ^ * r:&> jgij't? ©iB»*i^*{cfa» 

gi ox«^s?■*T';^«ffl-!^•"-'^'2 0 3&>?.. ^ti^nw 

sg^7=••J^«a•y■->'^•2 OX»#?SM^^gl OiCj^L 



(23) 

43 

[0168] JW±CD J; ^ Jc. C (omiomm 5 K J:n 

^ ^•7--^'(c^i^snfc«»l•iS*7';^«il•tJ■- 
h - ?r/rO-C:3.— tf ©W^^iSi^B 1 0 CD^IS-tf^ 

;n 0 2 ^leef-rs c it?, a— »fK:7«ctr&ftffl*3&>w 
[0 16 9]t!?fc. C©*Jfe©J^^5{CJ:n«, ^— !f 10 

rcDM^^m 1 0 1 iJffl^Kjg^ft^^f'Jb 10 2 
[0 170] 

[|%B^©^II] JiLh©j;^{c:> C©^Bj(cj;n». 

^SK3intu. #^^>sii^g*s^ ^^^ii©i^(c#M-r 

^fMC J; 0 MifT €> C i CC J; > — !f %:iiJB 
i a <t I, > 5 S „ 

[0171] c©i6Bjicj;nK. #w*•7';^§ii•y•"-'^' 

icJlM-r-S C i K J: D , C 
i < . W^S!g|©^.i»tK^r^±§ C tt^-v^ ^ 

[0172] c:©%H^{cj;n«. 

[0173] C©|%HJ(Cj-tltf. •11i^7'J^«ffl■9•">'^' 

W^^.S!^g*s#^^il©^{c#M-rSKi§-=ef ^i' 

^mmr^ I D^Kffu. mfft/c I Drjg^sn-s^ 
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icmmt^ C i (C J; «p , oL"- tf iCy*:#i&fiii;g:*Ht -2, C 
<*: i^C < . «^Mii©ii^ft^[aJ±3 -B-S C <i:*5-c* S 

[0 17 4] c©%B^{cj:nK. ^^mm^m.tii=^^m 

l>xm-mm^&:.mmt a C i tc J; O . :x"1fi^»*s 

i % < . ^^^ai©^«!if»«?&tfii±s -a-s C iJ&sr* ^ 

[0175] C©^?§(Cj;ntf. 

^TJjHf S C ii^j: < , W^^16©^^K4[^±$-ttS C 
[0176] C©|%g9KJ:n«. W?^S^S3&s. fp» 
ffcffl©^^f'--^i^mf#L'. IXffUfcl D&0*iiij£{fc 

t'-'I'*. tSiWbTt^S3ij£;^b?^^s^#»*7';i'©tfi*>6S 

^ C i fj: < . W^^^©^^JK*I&I±3 

[0177] C©^B^fCJ:n«, W?SiSil$|g;034'-:; h 
flL-. M^^m*i«?^^^©^tC#M-rS#lg*7=';l' 
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[0178] c<D^miicj:tiit. 'sm't^jvmi^m 

[0179] C©|6H^iCj:n«> W^li!^^g3&5^ |. 

[0180] cammicjztiit. mm^^}vmii^m 

ife < . '^pmm<Dm^&^m± $ -t* -s c i j&s-c # -5 i 

I- ^ L-CSifr ^ C i (C J; «9 . oL—tf 

[0181] commicjztiit. flg^^sj&sw^^isi® 

^{c#M-r5#f§^gliLfc^-tf»»^{i^. mis* 

L/fcmi§^-f';V«:j:f?jeilr-r-2.Ci(c:J:«3. :x—*fmm 
[0182] c:©^|§{cj:n«. mig*f*>'Heif^l? 
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[0183] C©^B^(cj:n«. ^^©WSfW&SISiJfii 
?^J©SS^=&:^««>S^lff'=e^;l'i, '^^mn=S:A:t}V± 

A:^5nfc^^ft-^*>63SjS{tffl©W?&7-'-^*m 
'RffitJ■->r^•*5^, I D{c:*f{t;-rsajS{bffl©W^7=-^ 

^^S36s#^^^©^K#M-rs^*^ji'€, ^mu 

t ^m^fc c i tc J: »3 , :2. -if U-m^^-hA-) 

[0 18 4] C©jEfeB^fCj;nK. ^$nfc^7^-:5? 
W^©#SgW^cilStJffl^?iJ©5g**^i6 S 

c:i^c<. #^^©^!^S*iSi±3-ii-sci*s-c* 
[0 18 5] c:©»B^fcj;ntf. iegfsnfcw^f-'-d? 
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[0186] cosmic "^^(D^mmtmmm 

So 

[0 18 7] C©^Bj(cj;n«. ^Sti/c-MS^-rSf 
[0188] C©^IB(C<tn«. ie&fStifcW^7*-3r 

)\^^^t^ I D4mf#-r€.Hifm^*^^v I Dis(^* 

^i'««^S i , If « L ?ca-|g-t T^;u* . t-;- >7 " * 
ffl^fcCifcO:?), JL—!f{c:^#^cftffl*3&iW-5c:i)Ec 

<. w^^ii<D^aiffi)K*ini±s-a-.5ci*5-c§^>iJt 

h'7-5'*/M^t:aiffr-SC:i{cj:?). :x-1f*!^® 
^v^fJMU. lS<<^^ffll»S*f#-5c:i35;it?^Sii,»^ja 

50 
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[0189] ccD^Bjicjcna. ^3ti?cmig7'-5? 

■rS3.-ifi^^jc#-»iS*f*;i'«^Si. 
■rs«i§*7^;P3il«^®i*ii^fcci(cJ:f5. 
w s c: i < . ^^iSiicD^iSifSS^iSii 3 -a-^ c i *s 
[0190] c(D»gifcj;n«. MifsnfcwiST^-^^ 

Si. m$&bfcmm't:f)v^. ^-yvv--i'^iivx^ 

iKJ;f3, :2.-1f(cAtri6:ftli=&*H^5Ci)5:<. #^ 

^^©^a^if»S*|nJ± 3 S £1 i S i t,^ 5 

[0191] ccD^Hj{cj:n«. la^fsn^t^f-^f 

m-rSI|2<Z)X7->:,:/i. fiUlL./c^iP*^;!/*. 4^-;, 

ft Lfcl^^^r-VMC J; f3 MiT-r-SII4 ©Xf- -^^ :?*i*fi 
;^?cc;i{cj:«j. ^x— !f{cA#^c:Sffl%*>t*-5c: i^c 
<. #^S!^©^^»*l^iI±3•^•s^:i*Jt?*Si^,=. 

[0192] CCr)^?§{cj;n«. BWSn/cWIgT'-^ 

^mn-r^m i f- 7'i . mis^T-'iHEiffg^^rs 

lg-rS®2©Xf--:.7'i. ^^L/fcSR^f'JV*. 

^V^SfiU. ^^S!ii©I^K#MS-rS-i1S*7'Jl'*. s 
ft b /cwii^r'^l'fc i «P Mif -r ■2>»4 ©X T- 2' •7' i 

<. W^^i^w^PfS^iniiS-a-scij&srt-Sii,^ 

[0193] c©isBg{cj:n«. igiif3nfc«af7=-5f 

^m.nti>m i ©x r- ^'i . ^s-tT^vmfffg^^*^ 
wr. ^^^a©^fc#M-r-5^^*7^ji.^#s-r-g. i 
D*lx^i■rs^2©x7=•2':/i. I D-cfg^$n€.#s 

©X-r-5':7-i, i^^n/cW^f'-^?^*.^^. 
mC^Sl? U 7'Jl'*#«-r am 4 ©X 7- :7-i . 
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[0194] C©^Bj(cj;n«> MffSnfcllSf"-^? 

JWC i 0 M»f -r S» 6 ©X 7" y ■7* i C i (c j; 

r^^-r -S) c i {cj; 0 , ^— !f*^ffiiS:©M^t-s«^iSii 

[0195] c:©^B^(cJ:n«. MifSti/cmiif'"^' 

>fcaif#-r -s m ©X 5=- 5. 7* 6 . wis* T^^^i'MfrJi^^s 

Ifr, «^^il©I^K:#M-r-5:x— 30 

— tfS»{cfi!<#t/cSig-*f";l'=£«m-r€.ll3©Xf- y 

Mrsil4©;^'?--:»7'i, mig*7';i'*S«L. 
^©^tc#M-r?>-5if^7';i'^, SMLfc-Sfg^7';Kc 
J:«3H»f-rS®5©X7--;»:/t%mfcC<i:(cd:0. :x 
-1fSNI*i7^# < o fcW^t? > 3.-if {c>^* ft^iffl 
**>WSC<!:^c<. #^^SI©eS^S*[»I±3'&^C 

i *s-c tr ^ i i, i ^ ^Simm •& „ 

[0196] c©#6i§icj:n«. Mif^nfemiif^-^f 40 

^Sc#bfc#gg*f";l/*«iSg-rSll3©X^-^:7'i, 
^C*ffi^*^W€. C i < . #?&^.ii©^i^iff]K:£[6i±§ 
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[0197] C©f6B^(C<fctl«> #^^^;i'>&!©^-r-S 

wu. A:^§nfc*^m-^*^6jijS{bffl©^^T=-5f:£ 

f#L/c®i£;{tffl©W^T-" ^^^{t-r -5.112 ©;^ ^ r'- 

xmi(o:^Tv:fxwmiyrci D^^mt. ^mvfti 

-r ts» L r u s igjS'f fc^^^^^ t'^I'©**^ ^ jSf? L. r 
Ki«^tH-ril4©Xf-y SS4©x-f-u;:?*-eK;?fbBL/ 

fcjStEYt?^^!)'^* . it^yv^-i^^ifti^ xmm 

*^^©l^ic#M-r-S«W-=e7^Vi/^. s« 
L.ft:aiE'fb?^^5^1N8*f*;U{c J; fj Slf-rs^e ©XT- 

c: i < . *^MS^©Mi^iliS*[fii±s-a-a c i*5-c^ 

J;tj. ^vYV-i^^1^hXmm'^7'}\'^'Wmf^Ct 

x^. m.mu=^m'i:7=)v^mmh. -m^m^m.^n^ 
c.tifix^^h{.^^mmfi»>h. 

[0 19 8] C©^HjK<j:n«. m-^wm-:fuif^2^^ 

c <t < . wis^^©^ii»i«*i6j±3 -a- 

■S C i *s -C # 5 i L i 5 *3 $, .S , 
[0 19 9] C©^Bj(cJ;n«. ^|SMil:7"ai''^A;Sr 

^vvv--^^irthxm.mti>mm'i:7')V^mmm, 
±tafls^m3&sw^^©^{c#M-rs»B*7" 

%*H-^s c ift < > #^^ii©^i^K^[S]±s-e.s c 
[0 20 0] C©^B^{cJ;n«. «^^^>^ni^7A^ 
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S C i < . ^^^iiCDISii)ff tt%|»I_h § # .5 C i 
[0 20 1 ] CcD^BjfcjrniS. «^iSlg|:/ni^^A* 

■nm^t-^vy s c <t < , ^^^.^©^s?f»s%[«j±3 -a- 

[0 20 2] C©^Bj{cJ:n«. 

[0 20 3] C:cr)^B^{cJ;nti. 50 
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S C i % < . 

[0 204] C©^B^{c j;nii. ^l&M^:7'Pi^'^A^ 

J: 0 ^«»=e7^;i'Hlift8«e i $ -ttS C <b fc 

J: (J. JL— tftc;*:#^cAtH*AH:tsc:<»:J5:< . 

[^HOffiWcC^B^] 

[ s 1 ] c (D^(omm<oj^im ik j; s #?&^>^g 
[02] ii(o^n(DmMmmit,c^^^^^)VG> 

[^3 ] ^^^(DmiOWm 1 (C J:€.»S^7';l'© 

[04] C©#|B^©J|jSS©?T^,® 2 K J;^#|S^i^g 

[ H 5 ] C ©^W©*ffe©?l?Sg 2 {c J; ^-g^f';!/© 

[06] C (DmR(Dmi(0^m 3 J: S #?S^^g 
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[H7] c©^Hj©||Sfi©jgffi3«:J:-S*ig-t-?^;i'CD 

[08 ] c<DmM<Dmm(Dmm4r k J:sw^is^« 
[09] c <Dmm<Dmm<Dmm4 ic j; s-g^-t f-'^v© 
[010] c<Dmm<Dmm<omm5 icj:?,^^wMm 

[011] c©lll^©SISfe®?g«5K:j:S^*^;i/ lo 

[012] U^^^m^S<omm=S:mf:fu v H 
0-C&.2.. 

[013] l¥*©lfm^a®#J«%^-r n - 5=- 

[014] se*©#^i2!^g©«^^^-r:;'"p 
0r*s. 

[015] i^mo^mmmmMWk^7rcf-:rvL ^ 
0-c*^„ 

[016] JL— !fs^»e 0 1 ©^^fiSW^^-rs-r* 20 

a. 

[017] 
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* [#^©^HJ] 

1 0 ^^^.ililM, 2 0 

m^^WL. 1 0 2 

10 4 



1 0 0 w^m-^. 1 0 1 

^^rf*;!/. 1 0 3 aig^T' 
I. 1 0 5 ^Sg^T^-'l'IglffJi^^. 

106 ^mi'-^m^^m.. lo? unrsn/c^^ 
f'-^f^ 108 wii^i'}\,mm^n.s 109 

1 1 0 1 1 1 

^=^'f}\^'m^m.. 1 1 2 sM^T^Ji'TOi^. 1 
1 3 ^m^-^im^n.. 1 1 4Mif§nfci-^f*- 
3?. 1 1 5 mm'^'fyx^m^m^. \ i e m^^7';p 
tstt^ig> 1 1 7 B-ig^T^vi'itft^is. 118 mm 
*-?.'i'Hif#]S. 4 0 1 Mif«^*7^Ji' I omff^s. 

40 2 «F^|oIt:fmi§7'-^Ri5'mO#®. 40 3 # 
Sl»lW11S*7=.'l'«il^®. 6 0 1 »fjS». 6 0 

2 tf L^^. 6 03 :x— trS»^S# 

a o i ::i~-^mm'y^^7. yim 

8 0 2 :2.— tffiJfflT-^X h^^fi^^jg, 8 03 

10 0 1 

1 Dmf#*m> 1 0 0 2 m:-\m%^^ 

ff^®. 1 0 0 3 *)J»JSW*7'Jl'> 10 0 4 

T^-'PjiiE^t^®. 1 0 0 5 jijt;{t^^?)^#»*7';v*««ft 
1 0 0 6 m^\m^^m'^v')vmR^WL. 
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